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gracing and Hubbard in 1948' 
were the first to report the pres- 
ence of mereury in the urine of chil- 
dren with acrodynia. This important 
finding suggested to Bivings and Lewis 
the use of BAL* for removing the 
mereury from the body.? Bivings* 
subsequently collected a number of 
eases, including those of Elmore,‘ in 
which clinical improvement followed 
the use of BAL. Other reports of the 
successful use of BAL in the treatment 
of acrodynia were made ‘subsequently 
by Carithers,’ and by Warkany and 
Hubbard,® who have recently published 
a review of the entire subject.’ 

Most of the patients with acrodynia 
whose clinical histories have been de- 
scribed in the literature had become ill 


following ‘‘teething powders’ or 
‘*worm cures,’’® both of which contain 
ealomel (mereurous chloride). The 


following case report is the first ‘in 
which protiodide of mereury, pre- 
scribed for the treatment of warts, was 
the offending agent. The recent review 
by Warkany and Hubbard’ does not 
contain a similar case. Although a 
From the Department of Pediatrics, Mount 
Sinai Hospital. 
*Ten per cent solution of dimercaprol in 
anut oil with 20 per cent benzyl benzoate. 
ynson, Westcott and Dunning, Inc., Balti- 


more, Md. The name BAL will be used in 
this report. 


tentative diagnosis of acrodynia in our 
case was made because of a history of 
ingestion of the mercurial salt, mereury 
was not isolated in the first sample of 
urine tested. It was found subse- 
quently only after BAL was adminis- 
tered. Therefore, our case is being 
reported also because it suggests the 
possibility that BAL may be of use 
as a diagnostic as well as a therapeutic 


agent. 
CASE REPORT 
M. L., a 314-year-old male,‘an only 


child, was first seen on Jan. 17, 1950. 
The child ate poorly and vomited a 
great deal during infancy, and had a 
low vitamin intake. His speech was 
retarded and at 314 years he spoke 
only jargon. In October, 1949, the 
wos took him to a dermatologist 
for treatment of several warts about 


his eyes and mouth. Protiodide of 
mereury 4 gr. (7.5 mg.) t.i.d. was 
preseribed. The drug was taken for 


twelve days during early November. 
During this period the patient had 
three to four loose stools daily. After 
thirty-six pills had been consumed, the 
mother reordered them without con- 
sulting her physician, and adminis- 
tered the mereury salt for an addi- 
tional twelve-day period (until Decem- 
ber 7). At the end of that time, be- 
cause no change in the warts occurred, 
a second visit was made to the der- 
matologist who again prescribed pro- 
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tiodide of mereury since he was un- 
aware that a second course of the drug 
had been given. Shortly thereafter 
the child’s stools again became watery. 
About December 20 the child became 
irritable and complained of pain in 
the legs and knees. Early in January 
he developed a mild upper respiratory 
infection with fever, and his eyes 
‘*looked heavy.’’ At that time a blood 
count, sedimentation rate, and urinaly- 
sis were found to be normal. The 
child continued to complain and eried 
out in his sleep. He developed a re- 
versal of sleep habits, frequently being 
awake for hours at night and sleeping 
restlessly during the day. He often 
assumed a squatting position which 
apparently gave him some relief from 
the pain in the legs. The child be- 
came more irritable, repeatedly 
shielded his eyes, and complained that 
he could not see. As his illness pro- 
gressed he kept his eyes shut almost 
continuously. A few days before entry 
into the hospital, an ophthalmologist 
found no abnormality in the lids, 
cornea, or lens. 

The patient was seen for the first 
time by one of us (A.E.F.) on Jan. 
17, 1950. He walked with head lowered 
and eyes tightly shut erying **‘Can’t 
see, can’t see.’’ He whined and cried 
continually. He was thin and under- 
nourished, and weighed only 25 pounds 
13 ounces (11.7 kilograms) as com- 
pared with a reported weight of 27 
pounds 8 ounces (12.5 kilograms) ten 
days previously. Pulse was rapid, 
blood pressure was 100/60. Bright 
light directed into his eyes produced 
great discomfort. The neurological 
examination was entirely negative. 
Because of the history of ingestion of 
mereury and the presence of intense 
and persistent photophobia, a tenta- 
tive diagnosis of acrodynia due to 
mereury intoxication was made. 

He was admitted to The Mount 
Sinai Hospital (Case No. 606495) on 
January 19. Laboratory findings on 
that day were as follows: hemoglobin 
12.4 grams, red blood count 5,070,000, 
white blood count 13,400, 79 per cent 
polymorphonuelear cells and 21 per 
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cent lymphocytes. There was no 
basophilie stippling of the red cells. 
Urine was negative for albumin and 
sugar. The spinal fluid examination 
revealed no increase in cells, a normal 
coneentration of sugar, and a total 
protein content of 56 mg. per cent. 
X-ray examination of the long bones 
showed no zones of increased density. 
Roentgenograms of the skull showed a 
normal outline of the sella turcica and 
gave no evidence of increased intra- 
cranial pressure. There was no abnor- 
mality in the bones of the calvarium. 
An electroencephalogram revealed no 
significant changes. 


Examination on admission to the 
hospital revealed findings similar to 
those noted above. Photophobia was 
very marked causing the child to lie 
frequently in a jackknife position 
with his head buried in the pillow. He 
was quite hypotonic. A psychological 
evaluation showed that intellectually 
he was functioning within the normal 
range. It was not possible to deter- 
mine whether the overt behavior which 
he exhibited was on an organie or 
functional basis, but his grasp of 
language was normal and comprehen- 
sion and memory processes were ade- 


quate. 


The child was observed and studied 
at the hospital for a week without 
therapy in an attempt to rule out an 
organic neurological condition or early 
schizophrenia. His appetite continued 
to be poor, he perspired profusely, lost 
weight, remained irritable and failed 
to show any interest in his surround- 
ings. Urine collected on January 26 
gave a negative reaction when tested 
for the presence of a heavy metal by 
the Ganassini modification of the 
Reinsch test (for details of the method 
see Reiner’’). This test is positive 
when a concentration of mereury 
greater than 25 gamma per liter is 
present and is negative below this 
level." 


FISCHER AND HODES: 


Since the patient exhibited so many 
of the symptoms of acrodynia it was 
decided on January 31 to start treat- 
ment with BAL, despite the fact that 
the urine was reported to contain no 
mereury on the first examination. He 
was given 20 mg. of BAL (1.7 mg. per 
kilo) every four hours by intramuseu- 
lar injection on the first day and 30 
every four hours on the second 


mg. 
day. He received 40 mg. of BAL 
every four hours (omitting one dose 


at night) for the next four days, and 
40 mg. every eight hours for the next 
ten days. The total quantity adminis- 
tered was 2,300 mg. given over a 
period of sixteen days. Novocain was 
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tered on several occasions because of 
the child’s lack of cooperation. All 
specimens were collected in a container 
that had been carefully washed to re- 
move any trace of bichloride of mer- 
cury solution which might have been 
used for disinfection. As shown in 
Table I, the urine obtained on Jan. 26, 
1950, six days before BAL was admin- 
istered, was reported negative for mer- 
eury. The second three-day specimen, 
which was collected one day before the 
injection of BAL as well as during 
the first two days of BAL therapy, 
contained 333 gamma of mereury per 
liter, while the next three-day speci- 
men, collected during the third, fourth, 


TABLE I 
sie “QUANTITY | TOTAL AMOUNT OF | CONCENTRATION OF — 

SPECIMEN | OF URINE MERCURY IN URINE MERCURY IN URINE 

NO. DATE _ | (C.C.) SPECIMEN (MG.) (GAMMA PER LITER) 

1 1-26-50 300 Nonet Nonet 

2 1-30, 1-31,* 2-1 900 0.3 333 

3 2-3, 2-4, 2-5 500 0.25 500 

4 2-6, 2-7, 2-8 600 0.03 50 

5 2-9, 2 10, 2-11 650 0.01 15 


*BAL begun this date. 


+This estimation was made according to the modified Reinsch method which detects con- 


centrations of mercury greater than 


25 gamma per liter only. 


All subsequent determinations 


were carried out according to the method of Gettler and Lehman™ by Mr. Harry Schwartz, 
York. 


Toxicologist, Medical Examiner's Office, 


not used since there was little pain 
following the injections. Slight local 
irritation in each buttock was observed 
but disappeared a few days after ces- 
sation of therapy. The dosage of BAL 
which was employed for our patient 
was similar to that used in the treat- 
ment of lead poisoning.’* A number 
of systemic toxic effects of BAL have 
been deseribed, including nausea, 
vomiting, lacrimation, paresthesias, and 
abdominal pain™®; despite the pro- 
longed course of therapy, none of these 
was observed in our patient. 
Beginning January 30, an attempt 
was made to examine all urine for 
mereury, but some loss was encoun- 


City of New 


and fifth days of treatment with BAL, 
showed a concentration of mercury of 
500 gamma per liter. Thereafter, de- 
spite continued use of BAL, the con- 
centration of mercury in the urine de- 
clined rapidly and was found to be 
within normal limits during the ninth, 
tenth, and eleventh days. 

No striking change occurred in the 
child’s condition until a week after 
BAL therapy was begun. At that time 
his appetite began to improve, he be- 
came much less irritable, and was more 
active about the ward. On about the 
tenth day of treatment photophobia 
was less marked. The patient now 
looked up from the floor for short 
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time. His improvement 
continued despite an intercurrent re- 
spiratory infection. By February 15, 
the sixteenth and final day of treat- 
ment, his eves were kept open for 
several minutes at a time and he 
showed little photophobia except when 
bright light was flashed directly into 
He gained weight and on the 
discharge from the hospital 


periods of 


his eves. 
day of 
reached 27 pounds 3 ounces (12.4 kilo- 
grams), which was 1 pound 6 ounces 
(0.72 kilogram) above his weight on 
His contin- 
at home. He was 


improvement 
ued fed himself, 
quite cooperative, and slept well at 
night. On Mareh 1, it was noted that 
he was losing hair, and the alopecia 
became quite marked after a severe 


admission. 


upper respiratory infection later that 
month. On Mareh 15, no photophobia 
was noted on exposure to ordinary 
light, although some discomfort was 
elicited on looking into floodlight. 
When examined on April 19, 1950, the 
child appeared entirely well. 

In summary, our patient had the 
following symptoms: irritability, pain- 
ful lower extremities, hy potonia, 
photophobia, alopecia, slight fever, ex- 
cessive perspiration, diarrhea, saliva- 
tion, loss of weight, tachyeardia, and 
anorexia. He slept in a crouched posi- 
tion during the day but was wakeful 
at night, moaning and erying. Cer- 
tain other symptoms sometimes en- 
countered in patients with acrodynia 
were not present; these include ery- 
thema and coldness of the hands and 
feet, lacrimation, and 
Albuminuria and glyeosuria, findings 
deseribed by Ross,'® were also absent. 


hypertension. 


ETIOLOGY 


The cause of acrodynia was entirely 
unknown'® until the Kettering Labora- 
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tory in Cincinnati, making an exami- 
nation for heavy metals at the request 
of Warkany,' found mercury in the 
urine of a child with acrodynia. 
Bivings* reported that Lesesne Smith, 
Sr., W. C. Davison, and John Zahor- 
sky among others had suspected that 
mercury was involved in the cause of 
acrodynia. Arsenic had been isolated 
in a few instances by early work- 
Fanconi and associates in 
1947 reported that children in Switzer- 
land who were taking *‘worm cures” 
developed the acrodynia 
syndrome or Feer’s disease, as it is 
known there,” but prior to Warkany 
and Hubbard’s publication in 1948 no 
one had definitely linked the absorp- 
tion and exeretion of mercury to acro- 
Predisposition, hypersensitiv- 
* reaction in- 


sometimes 


dynia.' 
ity and a **neuro-allergic’ 
fluencing the vegetative nervous sys- 
tem were brought forward as possible 
explanations for the relative rarity of 
acrodynia when compared with the 
number of children who ingest mer- 
cury, especially in the Southern sec- 
tions of the United States, the British 
Isles, Australia, and Switzerland. 

It was stated® that some of the chil- 
dren who showed symptoms of acro- 
dynia_ following mercury ingestion 
might have been ill even before the 
administration of calomel was begun. 
This possibility was also considered by 
Hansen®’ and Warkany.® Our patient 
might have been considered a candidate 
for ‘‘teething powders’’ for he was 
extremely tense and certainly was a 
‘*high-strung’’ child. However, it is 
quite clear that he was well except for 
‘*nervousness’’ until three or four 
weeks after he started to take the mer- 
cury. Vitamin deficiency was formerly 
considered to be a likely etiological 
factor in acrodynia, and diseases of 
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the teeth and gums were said to be a 
frequent feature of the disease as de- 
scribed by early authors.'* Recent 
case reports do not record the presence 
of gingivitis or diseased teeth. It may 
very well have been that patients 
formerly described did have some 
vitamin deficiencies, as most of them 
came from families in poor economic 
cireumstanees and were probably fed 
incomplete diets. 

Since arsenic has been definitely in- 
criminated only a few times, mereury 
must be considered the cause of acro- 
dynia in nearly every instance (92.7 
per cent of Warkany and Hubbard’s 
eases’ ). 


TYPES OF REACTION TO MERCURY 

The absorption of mereury by the 
infant or young child may be followed 
by a variety of symptom complexes. 
There is need to define these and to 
consider the relation of acrodynia to 
other syndromes caused by mereury. 

Acute poisoning results from the in- 
gestion of a soluble salt of mereury, 
such as the bichloride, or from absorp- 
tion of an ointment containing a high 
content of metallic mercury or mer- 
curie oxide.*:* ¢ Tf a sufficient 
quantity of the metal reaches the kid- 
ney, tubular damage results. Anuria 
followed by edema, convulsions, 
uremia, and death may result. The 
severity of the injury depends in gen- 
eral upon the quantity of mercury 
ingested. It is stated that in adults 
1.5 Gm. of mereury bichloride taken 
by mouth often result in death, that 
the prognosis is poor when 1.0 Gm. 
is taken, and that 0.5 Gm. is rarely 
if ever fatal. 

Smaller quantities of the metal 
absorbed for short periods of time 
often prove harmless, but in some in- 
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stances they cause irritability, diar- 
rhea, polyuria, low-grade fever, or a 
morbilliform rash.*:'*” There are also 
individuals who exhibit an idiosynerasy 
to mercury and may react severely to 
a very small quantity of the metal or 
its salts. Violent febrile reactions as- 
sociated with marked skin erythema 
and edema of subcutaneous tissue are 
the usual symptoms of this type of 
sensitivity. Instances of such unusual 
susceptibility have been described by 
Bass and have occurred following the 
handling of glassware containing mer- 
eury, as the result of mereury amal- 
gam filling in teeth®** and after the 
use of diapers which have been rinsed 
in biehloride of mercury  solution.* 
Patients showing this type of reaction 
usually recover promptly when the 
causative agent is removed. 

When small quantities of mereury 
are taken in the form of tablets, 
powders, and ointments for periods of 
days or weeks, some individuals de- 
velop symptoms and signs which are 
similar to and identical with those de- 
scribed in acrodynia. As noted by 
Carithers,” the complete picture of 
acrodynia as described by Bilderback"® 
need not be present. In Carithers’ 
patient, pronounced photophobia, 
slight hypertension, anorexia, weight 
loss, irritability, muscle weakness, and 
a skin rash were present. Signs of 
acute mereury poisoning, such as high 
fever, erysipeloid lesions, generalized 
edema, prostration, and unconscious- 
ness are absent in patients with acro- 
dynia. It is worth noting that inges- 
tion of mereury not produce 
roentgenographie changes in the long 
bones as do lead and bismuth. It is 
further to be noted that stippling of 
red cells, which is common in patients 


does 
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with lead poisoning, does not occur in 
patients with acrodynia. 

Since most persons are not affected 
by therapeutie doses of mereury, the 
theory of increased susceptibility in 
explaining some cases of mereury in- 
toxication seems plausible.* In facet, 
some individuals excrete detec- 
table amounts of the metal in the urine 
without exhibiting elinieal signs of ill- 
ness. Three of the patients deseribed 
by Warkany and Hubbard® who were 
known to have swallowed mereury re- 
mained entirely well, though 50, 70, 


may 


and 180 gamma per liter, respectively, 
were found in their urine. Also mer- 
eury has been found oceasionally in 
the urine of normal individuals, but 
rarely in a concentration above 50 
gamma per liter.® 

In reviewing the literature, there- 
fore, one is impressed by the varying 
degrees of reaction to the metal, the 
difference in the time interval between 
the first dose of mercury and the onset 
of clinical symptoms in various pa- 
tients, and also by the differences in 
the quantities of mereury ingested. 
Some children, like those reported by 
Elmore,* had taken only ‘‘a few teeth- 
ing powders,’ each of which contained 
3.5 mg. of mercurous chloride, Bivings 
and Lewis” patient also beeame ill 
after only a small amount of mereury. 
On the other hand, our patient, who 
was 314 years old, swallowed approxi- 
mately 22.5 mg. a day for two twelve- 
day periods, and then after several 
weeks again took approximately 15 
mg. a day for perhaps another week 
before he became ill. Since the pro- 
tiodide of mereury is a soluble com- 
pound, the amount absorbed must have 
been large, though the absorption may 
have been limited somewhat by the 


diarrhea. 


pound. 
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TREATMENT WITH BAL 


The demonstration of the probable 
etiological role of mereury in acro- 
dynia led Bivings and Lewis? in 1948 
to employ BAL, apparently with sue- 
cess, in the treatment of an infant 
suffering from this disease. The use 
of BAL (dimereaptopropanol) in com- 
bating the effects of acute mereury 
poisoning is based upon sound experi- 
mental and clinical evidence®* which 
can be deseribed here only very 
briefly. It has been shown that heavy 
metals such as arsenic and mereury 
are toxie to biological systems because 
they combine with SH groups of the 
protein moiety of cellular enzymes to 
form mereaptides. Peters, Stocken, 
and Thompson** found that simple 1,2 
dithiols sueh as BAL (CH.SH . CH- 
SH . CH,OH) are capable of preven- 
ing such combination and are able to 
reverse them after they have become 
established. The effectiveness of BAL 
in arsenic poisoning is believed to be 
due to its reaction with the metal to 
form a stable ring compound. In this 


“way it competes effectively for the 


arsenicals with the thiol groups of tis- 
sue proteins. The removal of the 
arsenic from the tissue protein is fol- 
lowed by its rapid exeretion in the 
urine. In the case of mereury, a 
similar mechanism is postulated with 
the formation of a mereury-BAL com- 
This compound is soluble but 
only very slightly dissociated, and it 
probably also is exereted rapidly in 
the urine. It is formed in a slightly 
alkaline medium such as prevails in 
vivo. Gilman and his associates*®* be- 
lieve that it is of the following nature: 


H H 
HC—S—Hg—S—CH 


HC—SNa NaSCH 
HCOH HOCH 
H H 


. 
|| 
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There is little doubt that BAL is 
effective in acute mereury poisoning in 
animals and man,?** but it cannot be 
assumed that it therefore will be of 
great value in the more chronic type 
of mereury poisoning which causes 
aerodynia. Evidence is accumulating, 
however, which indicates that BAL is 
at least of some value in relieving the 
symptoms of acrodynia. As we have 
stated, Bivings and Lewis? in 1948 
reported the successful use of BAL in 
acrodynia. A year later Bivings® col- 
lected from the literature reports of 
eleven instances in which rapid im- 
provement followed the use of BAL 
and four eases in which the beneficial 
effect of the drug was apparent only 
after a rather long interval. Among 
others, Bivings,® Elmore,‘ Carithers,° 
Boyd,” and Fanconi and Botsztejn** 
reported their experiences with BAL. 
Some of the reports are cautious, and 
apparently not all patients responded 
rapidly. However, one hardly would 
expect all symptoms of acrodynia to 
disappear promptly. The union of 
mercury with the cell and the damage 
eaused thereby cannot be repaired 
quickly if the pathological process has 
been of Jong duration. 

Improvement in our patient began 
after the first week of therapy and was 
quite striking after the second week. 
Treatment was continued for sixteen 
days because there were no toxie ef- 
fects eaused by BAL, and because mer- 
cury was still present in the urine in 
low concentration after twelve days of 
therapy. Although our patient had 
been ill for ten weeks, he was worse 
when treatment was begun than at any 
time during his illness. It seemed 
clear to all of those who observed this 
patient that the beginning of his im- 
provement coincided with the adminis- 
tration of BAL. At the same time, 


increased amounts of mercury were 
being excreted. Indeed, had BAL not 
been given, mercury might not have 
been found in detectable amounts. Our 
experience in this case suggests that 
BAL is of value as a_ diagnostic 
measure in those cases in which acro- 
dynia is suspected but in which the 
urine examination for mereury yields 
negative or doubtful results.** 

Van Creveld and Paulssen*® recently 
called attention to the increased execre- 
tion of mereury during BAL therapy. 
Their figures are not as striking as 
those recorded in our patient. Case 34 
in Warkany and Hubbard’s report‘ 
also showed a similar effect. How- 
ever, in their Case 35, as well as in 
Carithers” patient, a large amount of 
mereury was being eliminated before 
the administration of BAL, and no 
further inerease was demonstrated. 
Boyd* a patient of Gibson,*° 
who recovered promptly following 
treatment with BAL despite the fact 
that no mereury was found in the urine 
before, during, and after completion 
of therapy. <A_ possible explanation 
for the failure to detect mereury in 
this case may be found in the fact 
that the urine specimens were examined 
by Biancolini’s method, which is a 
qualitative test said to give a positive 
reaction only when a concentration of 
mereury of 50 gamma per liter or 
more is present.*' 

Our case illustrates the need for re- 
peated examination of the urine until 
both eclinieal improvement has occur- 
red and the presence of mercury has 
been confirmed. A sensitive test, such 
as that of Warkany and Hubbard, or 
Gettler and Lehman, must be em- 
ployed. BAL apparently begins to 
exert its influence very promptly so 
that, if no mereury is found after 


150 THE 
three days of therapy, one may be 
reasonably certain that mereury has 
not heen retained in the body. 


CONCLUSIONS 


1. The ease history of a child suffer- 


ing from subacute mereury poisoning 


following the ingestion of protiodide 


of mercury is described, 


2. Treatment with BAL was success- 
ful. 


Improvement was noted about 


eight days after institution of therapy 
and complete recovery followed. 


3. The diagnostic importance of an 


increase in the excretion of mereury 


in a suspected ease of acrodynia fol- 
lowing the administration of BAL is 


diseussed. 


. Bivings, L., and 


. Carithers, 


i. Warkany, J., and Hubbard, D. M.: 


. Warkany, J., and Hubbard, D. M.: 


. Gettler, A. 
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INVESTIGATIONS ON THE BACTERIAL FLORA, pH, AND SUGAR 
CONTENT IN THE INTESTINAL TRACT OF INFANTS 
J. Barsero, M.D., GReTCHEN RuNGE, M.D., Doane Fiscuer, M.D., 


Mary N. Crawrorp, M.D., Francisco E. Torres, M.D., anp Pau. M.D. 
PHILADELPHIA, Pa. 


INTRODUCTION 


T HAS been known since the orig- 

inal studies of Tissier and Moro 
that the stool of the infant fed human 
milk is more acid and contains a much 
higher percentage of gram-positive ba- 
cilli, in particular Lactobacillus bifidus, 
than the stool of the infant fed cow’s 
milk.’ ** The development and main- 
tenance of this bifidus flora in the stool 
of breast-fed infants has generally 
been thought to be related to the low 
protein and high lactose content of 
human milk.*° From a more teleo- 
logical point of view, lactose as the 
specific sugar of milk may be neces- 
sary for the promotion of a predom- 
inantly bifidus flora, found only in the 
normal breast-fed infant. 

In the voluminous literature on bi- 
fidus flora there are few investigations 
on record coneerning the localization 
of this flora in the intestinal tract of 
breast-fed infants. Apparently no 
studies have been reported concerning 
the bacterial flora and pH of the con- 
tents of various intestinal segments in 
the living infant. This paper presents 
findings on the bacterial flora and the 
pH of the intestinal contents of in- 
fants fed solely a diet of either human 
or cow's milk. 

In addition, in a large number of in- 
fants fed breast milk or various milk 
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mixtures bacterioseopie examinations 
and pH determinations on the stools 
were carried out in order to confirm 
results reported in the earlier investi- 
gations and for comparison with data 
obtained by intestinal intubation. 
Formulas of evaporated milk (with 
maltose-dextrin mixtures as earbohy- 
drate supplement) and various brands 
of commercially available infant for- 
mulas whose proximate analysis is eom- 
parable to human milk were used 
(SMA, Similae, Bremil). Further, 
special modifications of one of the in- 
fant formulas (SMA) were also 
studied. These modifications were 
based mainly on the results obtained in 
the course of the study® of the in vitro 
cultural and growth requirement of 
L. bifidus and its mutant (L. acidoph- 
ilus). These investigations demon- 
strated that short chain saturated fatty 
acids C.-C,, strongly inhibit the growth 
of both L. bifidus and L. acidophilus.” * 
Of the short chain saturated fatty 
acids, the C, and C,, members of the 
series inhibited growth of Escherichia 
coli and Aerobacter aerogenes as well, 
although the inhibition was less than 
for Lactobacilli.* 


METHODS 


The stools were obtained from nor- 
mal infants between the ages of 2 weeks 
and 3 months. Approximately one- 
half gram of stool was taken from 
the rectum with a sterile swab, and 
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suspended in 10 ml. of sterile, distilled 
water. On part of this diluted speci- 
men, the pH was determined with the 
Beckman glass electrode. A_ thin 
smear was made, fixed with heat, and 
stained with Gram’s stain. One hun- 
dred bacterial cells were counted and 
differentiated by staining reaction and 
morphology. Plate cultures were 
made (Brewer jars) of some of the 
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studies. The infants were maintained 
on the same feeding schedule during 
the intubation period. A No. 12 In- 
fant Miller-Abbott tube with the bal- 
loon over the terminal portion was in- 
serted through the mouth into the 
stomach and allowed to pass into the 
duodenum, stimulated by gentle mas- 
sage of the abdomen under fluoroscopic 
guidance. Passage into the duodenum 


Fig. 1. 


Fig. 2. 


Fig. 1.—Miller-Abbott tube in the duodenum. 
Fig. 2.—Miller-Abbott tube through entire intestine. 


stool suspensions. The plates were in- 
cubated at 37° C. under anaerobic con- 
ditions with 10 per cent carbon diox- 
ide. A modification of the Teply and 
Elvehjem medium’ was used.* 

Seven infants fed human milk and 
eight infants fed formula with evap- 
orated milk were used for intubation 


was usually rapid and was recognized 
by (1) a characteristic loop sharply 
angulated to the left seen by fluoros- 
copy as pictured in Fig. 1, (2) the 
resistance to the injection of 5 ml. of 
air into the balloon, and (3) a yellow- 
tinged drainage fluid with an alkaline 
shift in the pH. Once the tube was in 
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STOMACH DUODENUM JEJUNUM ILEUM COECUM TRANSVERSE SPLENIC STOOL 
COLON FLEXURE 


Fig. 3.—pH of intestinal contents of breast-fed infants. 
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“STOMACH DUODENUM JEJUNUM ILEUM COECUM TRANSVERSE SPLEMIC STOOL 
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Fig. 4.—pH of intestinal contents of infants fed cow's milk. 
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the duodenum, the balloon was inflated 
with 5 to 8 ml. of air and continuous 
suction applied. At successive levels 
in the course of the passage of the 
tube down to the rectum, samples of 
enteric fluid were obtained for study. 
The tube passed rapidly to the lower 
ileum, then slowly in the cecum and 
up into the colon in twenty-four to 
thirty-six hours. The tube was re- 
moved by deflating the balloon and by 
putting very slight constant tension 
on it. The entire intestine was fre- 
quently telescoped on several loops of 
the Miller-Abbott tube which, in such 
cases, would require only 214 to 3 feet 
of tubing for its passage from mouth 
to rectum. Fig. 2 is a typical roent- 
genogram of a tube which had passed 
to the rectum. On each drainage speci- 
men, the pH, the differential bac- 
terial count, and the total bacterial 
count were determined. Some speci- 
mens were cultured for the determina- 
tion of the presence of L. bifidus and 
the total sugar content was determined 
at the different levels of the intestine 
of five of the infants. The bacterial 
count was performed in a_ Petroff- 
Hausser bacterial counting chamber. 
Sugar determinations were carried out 
by the Folin-Wu method with a filtrate 
obtained by Somogyi’s method."” 
RESULTS 

A. Studies on Samples Obtained by 
Intestinal Intubation.—The enteric 
fluid obtained by intestinal intubation 
was a clear yellow-green fluid through- 
out the duodenum, jejunum, and up- 
per ileum. In the region of the ter- 
minal ileum it became rather abruptly 
a thick, cloudy material composed of 
yellow curds. From this point on, the 
drainage fluid became increasingly 
concentrated. Thick, viscous material 
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was aspirated from the splenic flexure 
and the descending colon. There was 
no difference in the color and consist- 
eney of the intestinal contents of the 
infants fed cow’s milk and those fed 
breast milk; however, the enterie con- 
tents of the infants fed cow’s milk 
had a definite feeal odor beyond the 
lower ileum, whereas the samples from 
the breast-fed infants had no feeal 
odor. 
3 and 4 show the pH values 
intestinal contents at various 
levels. The only difference in the pH 
of the intestinal contents of the in- 
fants fed human and the infants fed 
evaporated milk formulas was that the 
pH fell more rapidly in the large in- 
testine of the breast-fed infants. The 
tendency observed was a rise to a maxi- 
mum near pH 8.0 in the ceeum fol- 
lowed by a fall in pH through the 
large intestine to the stool. The pH 
values for the infants fed evaporated 
milk showed greater variation than 
those of the infants fed human milk. 
The total bacterial counts and the 
percentage of gram-positive bacilli in 
the intestinal fluid are summarized in 
Figs. 5 and 6. Fig. 5 shows that the 
duodenum contained less than 4,000 
bacteria per milliliter. The samples 
contained increasing numbers of bae- 
teria as the tube passed lower in the 
intestinal tract. The type of bacterial 
flora also changed markedly from the 
small to the large intestine. The flora 
of the duodenum and jejunum was 
chiefly cocci, with an occasional bacil- 
lus. In the region of the cecum, the 
flora changed to one with a consider- 
able number of gram-positive bacilli. 
Fig. 6 shows the percentage counts of 
the gram-positive bacilli. In four in- 
fants fed evaporated milk the relative 
number of gram-positive bacilli in the 
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HUMBER OF BACTERIA PLA CENT 


ASCENDING TRANSVERSE SPLENIC 
Fig. 5.—Total bacterial counts of intestinal fluid of infants. -——-— = Breast-fed infants. 


= Infants fed cow’s milk. 
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DUODENUM JEJUNUM ILEUM CECUM TRANSVERSE SPLENIC STOOL 
COLON FLEXURE 


Fig. 6.—Percentage of gram-positive bacilli in the intestinal fluid of infants. ——— = 
Breast-fed infants. ... = Infants fed cow’s milk. 
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content of the cecum was compared 
with that found in the stools. In three 
of these infants the cecal contents 
showed a higher ratio of gram-positive 
bacilli to the total count than the stools 
of the same infants, whereas the cor- 
responding figures on the fourth in- 
fant presented no significant differ- 
ence. In contradistinction to this, the 
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Seven of the infants were fed breast 
milk and seven were fed cow’s milk 
(Table I). Above the terminal ileum 
only enterococci were found. In and 
distal to the ileum, gram-positive ba- 
cilli, often with bifid character, were 
found in both groups of infants. Ba- 
cilli with bifid morphology were found 
in five out of six cultures of stools of 


TABIE I. Sites or CULTURE OF GRAM-POSITIVE BACILLI AT DIFFERENT LEVELS 
OF THE INTESTINE OF INPANTS 


| ASCENDING 
AND 
TRANS 
VERSE 
INFANT | DUODENUM | JEJUNUM | ILEUM cCECUM COLON SIGMOID | STOOL 
1 NC NC " NC *Bifid NC *Bifid 
2 NC No gram- NC . NC NC ws 
positive 
bacilli 
3 NC NC No growth *Bifid NC NC *Bifid 
4 NC NC *Bifid NC NC NC NC 
5 No growth No growth . *Bifid *Bifid NC *Bifid 
6 NC NC NC *Bifid *Bifid NC *Bifid 
7 No gram- No gram- No growth . ” NC *Bifid 
positive positive 
bacilli bacilli 
~ § No growth No gram- No gram- NC NC NC NC 
positive positive 
bacilli bacilli 
9 No gram- No gram- No growth No growth No gram- NC NC 
positive positive positive 
bacilli bacilli bacilli 
10 NC NC NC *Bifid *Bifid NC ? 
11 NC NC NC NC *Bifid NC *Bifid 
12 NC NC NC NC *Bifid *Bifid *Bifid 
13 NC NC NC NC “i *Bifid = 
14 NC NC NC No gram- *Bifid NC ns 
positive 
bacilli 
NC = Not cultured. * = Gram-positive bacilli cultured. *Bifid = Gram-positive bacilli 


cultured with some bifid forms. 


percentage of gram-positive bacilli in 
the stools of all the breast-fed infants 
studied was higher than that at any 
level of the intestinal tract. In the 
infants fed cow’s milk, the gram-nega- 
tive bacilli became increasingly more 
prevalent in the lower levels of the 
intestinal tract. 

Samples of intestinal fluids from 
fourteen infants were  cultured.* 

*We wish to express our thanks to Thelma 


Flanders for her assistance in these bacterio- 
logical studies, 


breast-fed infants, and in only two out 
of five stools of infants fed evaporated 
milk formula. 

Sugar determinations were made on 
the intestinal contents of five infants, 
three on breast milk and two on cow’s 
milk (Table II). Redueing sugar was 
found in varying quantity in prae- 
tically all the samples tested. Infant 
No. 1 took his feedings very poorly 
which may account for his over-all low 
values. Infant No. 5 differed from 
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the others in that a secondary rise in 
reducing sugar occurred. This rise 
may be accounted for by concentra- 
tion of the intestinal fluid in the lower 
bowel. 

B. Effect of Diet on pH and Per- 
centage of Gram-Positive Bacilli in 
the Stool_—The results of the pH de- 
terminations of the stools of the in- 
fants are shown in Table III. The 
diets fed were human milk, evaporated 
milk, and commercial infant formula 
with a chemical composition approxi- 
mating that of human milk. 
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groups are summarized in Figs. 7 and 
8. The averages for pH in the six sub- 
groups of infants fed evaporated milk 
were remarkedly constant whereas the 
percentage of gram-positive rods in the 
same groups showed some variations: 
for pH 6.5, 6.6, 6.6, 6.7, 6.8, 6.9, and 
for percentage of gram-positive bacilli 
44.8, 47.7 50.9, 54.4, 57.6, 61.0. 

The stools of breast-fed infants were 
characterized by a low pH, with an 
average of 5.5, and by a remarkably 
uniform, high percentage of gram-posi- 
tive rods, varving only between 92 to 


TABLE II, SUGAR CONTENTS oF INTESTINAL LUMEN AT DIFFERENT LEVELS (MG. %) 
| INFANTS FED COW’S MILK] “INFANTS FED BREAST 
INTESTINAL LEVEL 1 2 3 4 | ) 
Duodenum 11 15 394 27 839 
Jejunum 25 136 797 S87 858 
lleum 25 572 167 170 146 
Cecum 54 3 18 236 218 
Ascending colon 14 one 22 — 416 
Transverse colon 1 54 
TABLe IIL. Errecr or Dier oN pH AND PERCENTAGE OF GRAM-POSITIVE BACILLI 
“pH GRAM-POSITIVE RODS 
NO. OF STOOLS STOOLS 
TYPE DIET INFANTS EXAMINED | pH AVERAGE AND R: EXAMINED AV. % 
I. Human milk 22 121 5.5 (4.3 121 97.4 
Il. Evaporated 130 542 
milk 6.7 (4.7-8.8) 362 53.4 
Ill. SMA 1 26 167 6.5 (4.4-8.1) 107 66.8 
SMA 3 18 90 5.7 (4.8-7.1) 79 80.7 
SMA 5 11 77 5.6 (4.6-7.9) 77 75.9 
LV. Similac 12 77 6.2 (5.0-7.7) 77 56.3 
V. Bremil 17 127 6.55 (4.8-8.6) 115 49.4 


*Represents SMA currently available. 


The data for the group of infants 
receiving evaporated milk are the aver- 
age of six subgroups, each of them 
having been used as simultaneous con- 
trol for groups of infants fed various 
For instance, the first 
subgroup comprising 342 pH deter- 
minations and 145 bacterioscopie ex- 
aminations of the stools was compared 
with the group of breast-fed infants. 
The corresponding results for these 


types of diet. 


| 
| 


100 per cent, with an average of 97.4 
per cent. The gram-positive bacilli in 
the stools of the infants fed human 
milk appeared in the smears as slender 
rods, uniform in size and staining qual- 
ity. They were frequently arranged in 
pairs of parallel groups and showed 
branching in large numbers. In con- 
trast, bacterioscopic examination of 
the stools in all other groups showed 
a more mixed flora, the gram-positive 
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bacilli varied more in size, shape, and 
staining quality, and bifid forms were 
rare. 

Cow’s milk ‘‘adapted’’ to breast 
milk should produce more acid pH and 
a higher average percentage of gram- 
positive rods in the stools. However, 
in infants fed SMA 1, Similae, or 
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Bremil, the pH of the stools was only 
very slightly and insignificantly more 
acid than that found in infants re- 
ceiving evaporated milk. The average 
percentage of gram-positive rods in the 
stools of infants fed Similae or Bremil 
showed no difference from that seen in 
the stools of infants fed evaporated 
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Fig. 7.—pH values on the stool. 
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Fig. 8.—Percentage of gram-positive bacilli in the stool. 


Black represents stools of infants 


fed cow's milk; white represents stools of breast-fed infants. 
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milk, and only a slight rise in per- 
centage was noticed in infants fed 
SMA 1. SMA 1 was the formula com- 
mercially available at the time of these 
investigations. In SMA 3 and SMA 
5 changes were made in the fatty acid 
composition. Shorter chain saturated 
fatty acids of the series C,)-C,,, found 
inhibitory Lactobaeilli* * 
were reduced to lowest possible levels. 
SMA 3 and SMA 5 had identical com- 
position with the slight difference of 
added B,., (0.25y per cent) and trace 
of manganese (1 mg. Mn per cent) in 
SMA 5. The addition of B,. and 
manganese had no apparent effect on 
pH and bacterial composition of the 


to be for 


stools. 

Both SMA 3 and SMA 5 showed a 
distinct change over SMA 1 regarding 
pH and average percentage of gram- 
positive rods in the stool. pH of the 
stool of infants fed the SMA formulas 
with the modified fat formula was 
practically identical with that found 
In appearance, 
breast 


in breast-fed infants. 
the stools closely resembled 
milk stools,’’ in color, consistency, and 
in their lack of putrefactive odor. 
However, the gram-positive flora in 
the stool of infants fed SMA 3 or SMA 
5 still lacked the uniformity of flora 
characteristic for the stools of normal 
breast-fed infants. - 


DISCUSSION 


An easily discernible difference be- 
tween infants of equally satisfactory 
nutritional state fed breast milk and 
the usual cow’s milk formulas may be 
found by examination of the feces. 
The distinetly acid stool with its pre- 
dominantly gram-positive flora in 
breast-fed infants differs from the less 
acid stool and mixed bacterial flora of 
the infants fed cow’s milk. 
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Studies of the last few years on the 
nutritional value of intestinal anti- 
microbial agents'''® seem to indicate 
the importance of intestinal flora not 
only as the possible source of vitamin- 
like substances, but also as a harmful 
factor depriving the host of essential 
food constituents'® or as the source of 
metabolites, interfering with growth 
and with the normal funetion of or- 
gans, in particular with that of the 
liver. These recent findings may shed 
new light on the nutritional impor- 
tance of the predominantly _bifidus 
flora in breast-fed infants, in contrast 
to the mixed intestinal flora in infants 
fed ecow’s milk formulas. 


In this study, the results of pH de- 
terminations and percentage counts 
of the gram-positive bacilli found in 
stools of infants fed breast milk or the 
usual evaporated milk formulas agree 
closely with the findings of previous 
workers.* 

The gram-positive bacilli seen in the 
smears of stools obtained from breast- 
fed infants and infants fed cow’s milk 
are not necessarily L. bifiidus. Studies 
in progress in this laboratory have 
shown that there may be present sev- 
eral straight rods as apparent mutants 
of L. bifidus,® and also bifid forms, 
which seem to differ in their nutri- 
tional requirements and in their meta- 
bolie products, from what we may eall 
‘‘true’’ L. bifidus. Thus, although L. 
bifidus may be cultured in almost 
equal numbers from the stools of 
breast-fed or bottle-fed infants,’ the 
strains isolated are not necessarily 
identical. 


The pH and bacterial flora of the 
feces represent only the last stage of 
sequence of microbiological 

throughout the gastroin- 


a long 
reactions 
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testinal tract. In infants, these con- 
secutive phases have not yet been in- 
vestigated. 

The method for intubation of the 
infant’s intestine has been previously 
used for. treatment of cases with in- 
testinal obstruction and was first sug- 
gested by Scheltema.?® Intubation as 
a technique may introduce more or less 
serious sources of error in investiga- 
tions. It probably stimulates motility, 
as indieated by the higher pH of the 
stools in some of the intubated breast- 
fed infants. Further, intubation may 
also influence the secretory processes 
in the intestine. However, this effect 
was apparently not very pronounced 
in these observations as demonstrated 
by the fact that the results obtained 
agree closely with those obtained in 
studies of the intestinal pH values of 
infants immediately after death.?" *° 
The interference with normal sucking 
and the removal of the intestinal fluid 
both tend to produce dehydration, 
whieh elinieally became apparent in 
two infants who developed a mild tem- 
perature elevation responding 
promptly to inereased fluid intake. 

The inaceuraey of counting bacteria 
in a stool smear, or in a hanging drop, 
as well as that of available methods 
for the quantitative culture of L. br- 
fidus and other intestinal bacteria, 
should also be considered. 

In the light of all these shorteom- 
ings and of the limited number of ob- 
servations, it is necessary to consider 
the investigations and their results pre- 
sented merely as pilot experiments. 
The conelusions drawn should serve 
only as indications for trends observed, 
and may be used only as a basis for 
more exact future studies with refer- 
enee to experiments in vitro. 

The following findings appear to be 
well documented: (1) The duodenum 
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was relatively sterile. Bacteria, chiefly 
enterococci small numbers, were 
found in the jejunum and ileum. (2) 
There was marked bacterial prelifera- 
tion in the cecum and distal to it. 
(3) The pH of the intestinal contents 
reached an alkaline peak in the cecum. 
The finding that differences in pH and 
bacterial composition of the intestinal 
contents could not be demonstrated in 
the cecum and proximal to it, between 
breast-fed and cow’s milk-fed infants, 
was unexpected and deserves to be em- 
phasized. Distal from the cecum, dif- 
ferences became evident between the 
two groups of infants. In the breast- 
fed infants, the pH dropped gradually 
to a more acid level in the stool. This 
was in contrast to infants fed dilu- 
tions of evaporated milk, who showed 
either no changes or only a slight fall 
in pH in the same span of intestine. 


The lowering of the pH in the pres- 
ence of increasing Lactobacilli and de- 
creasing organisms of other types sug- 
gest the Lactobacillus as a cause of the 
lowering of the pH. This is an as- 
sumption supported by the converse 
bacterial activity and relative lack of 
change in the pH in the infants fed 
cow's, milk. The cultures of the in- 
testinal contents. demonstrated two 
points: (1) No L. bifidus was cultured 
proximal to the terminal ileum. (2) 
L. bifidus was cultured from the large 
bowel of both the breast milk-fed and 
cow's milk-fed infants with about 
equal incidence. 

Aeid produced by L. bifidus is gen- 
erally related to fermentation of lae- 
tose. Studies on the growth require- 
ments of L. bifidus have shown** that 
L. bifidus prefers lactose as source of 
carbohydrate. Its growth is not well 
supported by glucose, galactose, mal- 
tose, or sucrose. In eontrast, straight 
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mutants of L. bifidus (L. acidophilus) 
do discriminate between these 
various sugars. According to our 
findings obtained through intubation, 
reducing sugar, although in varying, 
often small, quantity, was found in the 
contents not only of the small but 
also of the large intestine in both 
breast-fed and cow’s milk-fed infants. 


not 


The development of acid stool and 
bifidus flora in breast-fed infants was 
in the past generally attributed to the 
high lactose and low protein, low salt 
content of breast milk.*:**° The same 
principle was followed in various at- 
tempts to adapt cow’s milk to human 
milk for infant feeding." Our 
observations with several brands of 
‘‘adapted milk’’ brought no confirma- 
tion of this leading principle. The 
best results were obtained with a for- 
mula (modified SMA) in which a fat 
mixture was used with a low propor- 
tion of short chain saturated fatty 
acids found to be inhibitory for L. 
bifidus. With this formula the fecal 
pH was practically identical with that 
found in breast-fed infants. Although 
the average percentage of gram-posi- 
tive rods in the stool of infants fed 
this formula was closer to that observed 
in the stool of breast-fed infants than 
seen after the use of any other avail- 
able ‘‘adapted’’ milk, the uniform 
bifidus flora characteristic for the stool 
of normal breast-fed infants was not 
attained. 


SUMMARY AND CONCLUSIONS 


The pH and relative occurrence of 
gram-positive bacilli have been deter- 
mined in the stools of 236 infants fed 
exclusively either human or cow’s milk. 
The latter was given in the form of 
the usual formulas of evaporated milk 
or as commercial brands of ‘‘adapted’’ 
milk, 
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Fifteen infants fed breast milk or 
evaporated milk have been intubated 
with a double lumen Miller-Abbott 
tube. The pH and the proportion of 
gram-positive bacilli have been deter- 
mined on specimens withdrawn from 
various levels of the intestine. On 
some, total bacterial counts, analyses 
for reducing sugar, and cultures for 
L. bifidus were performed. 

1. In general, the duodenum was 
relatively sterile. Bacteria, mainly 
enterococci, were found in the jejunum, 
and in inereasing numbers toward the 
ileum. There was marked bacterial 
proliferation in the cecum and distal 
to it. 

2. The pH of the intestinal content 
reached a peak in the cecum around 
pH 7.0 to 8.0, and tended to fall in 
the distal portion of the colon. This 
change toward a distinetly acid level 
was more pronounced in breast-fed in- 
fants than in infants fed cow’s milk. 

3. Lactobacillus was never cultured 
above the terminal ileum, but was 
usually cultured in the large intestine 
of both breast-fed infants and infants 
fed cow’s milk. 

4. Reducing sugar in varying 
amounts was found in the intestinal 
content throughout the entire length of 
the intestinal tract of both breast-fed 
infants and infants fed cow’s milk. 

5. The average pH in the breast-fed 
infants was 5.5. In infants fed evapo- 
rated cow’s milk modified with maltose- 
dextrin type sugar, the pH was 6.7. 

6. The flora of the breast-fed infant’s 
stool was comprised of over 90 per cent 
gram-positive bacilli. The stool of the 
infant on cow’s milk was variable in 
its bacterial flora. 

7. The feeding of brands of ‘‘adapt- 
ed’’ milk failed to produce stools with 
an acidity and bacterial flora similar 
to those found in the stools of breast- 
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fed infants. 
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Only a special modifica- 


tion of SMA approached the effect 
of breast milk on the fecal pH. How- 
ever, even with this formula, the bac- 
terial flora did not reach the uniform- 
ity found in the stools of breast-fed 
infants. 
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SOME SPECIAL PROBLEMS IN THE USE OF ACTH AND 
CORTISONE THERAPY IN CHILDREN 


A Report or THREE CASES 


ReGINALD B.A., 


Ricuarp Rowe, M.B.( 
VANCOUVE 


INTRODUCTION 


“A CTH and cortisone are now in 
A widespread use in a variety of 
and adults. 
While certain side actions of these hor- 


disorders of children 
mones have been encountered already 
as a result of such treatment, the full 
extent of the associated metabolic ef- 
feets is not yet firmly established— 
especially is this so in the pediatrie age 
Until the necessary aceumula- 
tion of case reports is achieved over a 


group. 


period of years the complete assessment 
of the unusual and dangerous as well 
as the beneficial effects of these sub- 
stances will not be possible. 


MATERIAL 


We have treated a limited number 
of children with ACTH and cortisone 
in the Paediatric Department of the 
In the 
present report the cases of three pa- 
tients will in whom we 
have encountered an unusual and un- 
These are: 


Vancouver General Hospital. 
be deseribed 


expected side effect. 


(1) A boy who had nephritis with 
edema. He died from pulmonary em- 
bolism. 

(2) A. girl 
who developed 
blood lipids. 

(3) A girl with alopecia totalis in 
whom there was prolonged impairment 
of sugar tolerance while having ACTH 


dermatomyositis 
alteration 


with 


marked in 


therapy. 


and the Metab- 
Hospital. 


Wards 
General 


Pediatric 
Vancouver 


From the 
olism Unit, 


M.D., F.R.C.P.(C), AND 
N.Z.), M.R.C.P.( Ep) 


DOSAGE 


The exact dosage of ACTH and cor- 
tisone for pediatrie patients at differ- 
unknown. In “ase 
be individualized. The 
accompanying Table I and comments 


ent ages is each 


dosage must 
on control of dosage illustrate the prin- 
ciples which guided us in treating these 
patients. 
Thorn Test. 
in children an immediate dosage of 25 
mg. of ACTH was used in all patients 
except infants under 2 vears, in which 


In doing the Thorn test 


case 10 me. was used, 


CONTROL OF DOSAGE 


With ACTH an adequate dose was 
considered to be that amount which 
the of ceireulating 
eosinophils to zero on near zero figures. 


reduced number 
If this did not occur after a few days 
on the starting dose the amount was 
usually inereased until the desired fall 
was obtained. Overdosage was revealed 
by signs of intolerance such as sudden 
increase in body weight, development 
of edema, hypertension, fall in urinary 
output, reduction in urinary chlorides 
and serum potassium. Toxie effects 
were sometimes heralded by the devel- 
opment of moon facies and acne, though 
in themselves these were not considered 
as indications for stopping therapy. 
With cortisone, an effective dosage was 
found to be about twice that of ACTH. 
A reduction in cireulating eosinophils 
for an 

With 


not considered 


effective dosage with cortisone. 


was necessary 
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WILSON AND ROWE: ACTH 
this drug the dosage was increased 
until a satisfactory clinical response 
was obtained or toxie signs intervened. 
These signs were similar to those ob- 
served in ACTH therapy. 


AND CORTISONE THERAPY 


eosinophilia of 12 per cent, and eryth- 
rocyte sedimentation rate of 115 mm. 
per hour. Total blood protein was 4.5 
grams per cent (albumen 2.7 grams 
per cent, globulin 1.8 grams per cent). 
The blood cholesterol was 816 mg. per 


TABLE [. STARTING DoSaGE (PER TWENTY-FOUR Hours) or ACTH AND CORTISONE FOR CHILDREN 


AGE 
( YR.) 
0- 1 
1-5 
5-10 
10-15 


CASE REPORTS 


Case 1.—P. L., white male, aged 214 
vears. Nephritis with edema. 

History.—This boy was admitted to 
hospital June 15, 1950, with general- 
ized edema. Three months before, he 
had suffered an exanthema which was 
possibly searlet fever. Three weeks 
after this infection, he developed edema 
of the face and abdomen and protein- 


uria was discovered. Subsequently 
this edema fluetuated until anasarea 
of an ineapacitating degree finally 


forced his admission. 

Physical examination revealed mas- 
sive edema of the body. Blood pressure 
was 118/77, and he was afebrile. 

During the first two weeks in hos- 
pital he received no specific therapy 
apart from a low-salt diet. Daily fluid 
intake varied between 800 and 1,000 
ml. but the urine output was consider- 
ably less. The edema spread rapidly 
to involve the penis and serotum. Ex- 
coriation of the skin in the perineum 
hecame a problem. 

Laboratory Findings.—U rine spe- 
cifie gravity varied between 1.015 and 
1.030. Urine contained +4 protein, +2 
white blood cells, and occasional hya- 
line casts but no red cells. Examina- 
tion of the blood showed no anemia, 


ACTH 


10 mg. given by i.m. injection in 4 doses of 2.5 mg. q.6.h. 
20 mg. given by im. injection in 4 doses of 5 mg. q-6.h. 
40 mg. given by i.m. injection in 4 doses of 10 mg. q.6.h. 
60 to 100 mg. given by im, injection in 4 doses of 15 to 


mg. q.G.h. 


CORKRTISONE 


20 mg. given by i.m. injection in 1 total dose daily 
40 mg. given by i.m. injection in 1 total dose daily 
SO mg. given by i.m, injection in 1 total dose daily 
100 to 200 mg. given by i.m. injection in 1 total dose daily. 


cent, and the nonprotein nitrogen 25 
mg. per cent. 

Progress.—Cortisone, 40 me., was 
administered daily for thirteen days. 
Collection of the total urinary output 
was facilitated by the use of a meta- 
bolic bed. During the first week of 
therapy he was in fluid imbalance with 
an average daily intake of 800 ml. and 
a urinary output of 250 ml. His 
weight increased by one pound. Edema 
spread to the anal region and he de 
veloped rectal prolapse which became 
very tender and execoriated. During 
the seeond week there was a_ mild 
diuresis and his fluid exeretion equalled 
or surpassed the intake. This improve- 
ment was short-lived and the urinary 
output fell sharply again. In view of 
the evidence of fluid retention together 
with the sudden reduetion in urinary 
chlorides and slight rise in serum po- 
tassium, it was decided to discontinue 
cortisone. Hemoglobin whieh had 
fallen to 11.1 grams at the beginning 
of treatment fell further to 7.7 grams. 
The total serum cholesterol which had 
fallen to 692 mg. per cent continued 
to fall and measured only 450 mg. per 
cent at the end of treatment. During 
the last four days of cortisone therapy 
rectal temperature fluctuated between 
99° and 100.5° F. On cessation of 
cortisone his condition rapidly dete- 
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riorated, and his temperature rose im- 
mediately reaching 103° F. The re- 
spiratory rate remained unchanged. 
The fever failed to respond to anti- 
biotie therapy. An erysipelatoid lesion 
spread from the perianal area to in- 
volve the lower extremities which be- 
‘ame extremely tender. White cell 
count rose to 26,000 per ecubie milli- 
meter and red cells appeared in the 
urine. Terminally the stools became 
loose and tarry and the respirations 
rapid and shallow. He died eleven 
days after cessation of cortisone. 

Autopsy.—An ante-mortem throm- 
bus extended from the right iliae vein 
to 1 em. above the renal veins. There 
was thrombus in both renal veins and 
the pulmonary artery was full and 
clotted. The lungs showed numerous 
areas of infaretion particularly in the 
right lower lobe; both kidneys were en- 
larged, very pale, and had a smooth 
surface. The eut surface showed gross 
inerease in thickness of the cortex. The 
medulla appeared swollen. On micro- 
scopic examination there was marked 
tubular degeneration, and although 
there was no crescent formation in the 
glomeruli, many of these appeared 
tufted and all showed increased cellu- 
larity. 

Comments.— While a lack of systemic 
response to infection under cortisone 
treatment was seen in this boy, the 
main interest lies in the thromboem- 
bolie phenomena which were respon- 
sible for this death. Several factors 
are probably involved in this. First, 
the metabolic bed on which the patient 
was nursed and which facilitated the 
colleetion of urine and feces undoubt- 
edly decreased the normal amount of 
movement of the body in general and 
lower limbs in particular. Second, an 
infection was evident in the legs. 
Third, a further possibility is that of 
side effect of cortisone. Cosgriff and 
associates' have shown in a small series 
that 80 per cent of adult patients 
under treatment with ACTH and cor- 
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tisone have increased coagulability of 
the blood lasting as long as fifteen days 
after treatment was stopped. The ef- 
fect was more noticeable, dose for dose, 
with ACTH than with cortisone and 
there appeared to be a definite relation 
quantitatively to the amount given. 
They felt that a combination of fae- 
tors such as immobility, infection, and 
shortened coagulation time as from cor- 
tisone therapy might well summate to 
precipitate thrombosis. In our patient 
there was probably a similar combina- 
tion of circumstances, and Cosgriff’s 
theory makes an attractive explanation 
for this incident. It certainly raises 
the question as to whether anticoagula- 
tion therapy should be administered in 
individual patients under treatment 
with these hormones as was proposed 
by Cosgriff. It suggests also that we 
should avoid all factors which immobi- 
lize young children during treatment 
with these substances. 


Case 2.—F. W., White female, aged 
9 years. Dermatomyositis. 

History.—In late October, 1949, this 
girl developed malaise, anorexia, stiff- 
ness of the knees, and weakness, most 
marked in the legs. One week later 
she appeared pale, there was swelling 
around the eves and of the knees and 
ankles, and her leg and arm muscles 
were tender. By January, 1950, three 
months later, she had become com- 
pletely bed-ridden with these symptoms 
but for some weeks prior to this date 
she had been able to walk from her 
bed only as far as the bathroom. The 
erythrocyte sedimentation rate rose 
early in the disease. 

Physical examination on admission 
in June, 1950, revealed a pale girl with 
a temperature of 14° to 1° F. above 
normal. Around both eyes there was 
a purplish erythema with swelling of 
the lids. There was a brawny indura- 
tion of all subeutaneous tissues with 
dry sealiness visible on the lower cheeks 
around the mouth and over the exten- 
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sor surfaces of the forearms below the 
elbows. On the skin over the nail 
bases visible capillary loops were pres- 
ent. No abnormal neurological signs 
were discovered. There was limitation 
of extension of both elbows and flexion 
of both knees and ankles. She was 
unable to turn over in bed or lift her 
head from the pillow because of the 
weakness involving all muscle groups. 
No fibrillation of muscle was noted. 
There was no lymph node enlargement 
nor were the spleen and liver enlarged. 
No heart murmur or eardiae enlarge- 
ment was discovered. The clinical 
diagnosis of dermatomyositis was sup- 
ported by skin and musele biopsy. 

Laboratory Findings.—The findings 
were as follows: erythrocyte sedimenta- 
tion rate 115 mm. per hour; serum 
calcium 9.3 mg. per cent; total protein 
6.16 grams per cent; nonprotein nitro- 
gen 27 mg. per cent; urie acid 5.8 mg. 
per cent; alkaline phosphatase 5 King 
Armstrong units; Serum sodium 325 
mg. per cent; cholesterol 166 mg. per 
cent; phosphorus 4.8 mg. per cent. 
Hemogram was normal apart from 
slight normocytie anemia. There were 
no lupus erythematosus cells in the 
marrow. Cerebrospinal fluid was 
normal; electrocardiogram, normal; 
urinary creatine 0.20 Gm. in twenty- 
four hours. 

Progress.—For one month beginning 
June 22, 1950, cortisone was given in 
a dose of 100 mg. daily. There was 
immediate improvement in the muscle 
weakness so that she was able to lift 
her head for short periods and move 
in bed a little. Her sense of well- 
being was restored and there was less 
brawny induration of subcutaneous 
tissues, but after one month progress 
was stationary. Contracture of joints 
was only slightly less noticeable and 
weakness was still profound. Erythro- 
eyte sedimentation rate and urinary 
creatine exeretion remained very high 
(0.5 Gm. in twenty-four hours). 

From July 23, 1950, after one 
month, the dosage of cortisone was in- 
creased to 150 mg. daily. On the third 
day of the new dosage methyl testos- 
terone was added in a dosage of 50 


mg. daily in an attempt to promote 
protein anabolism. Soon afterward she 
showed early signs of cortisone intoxi- 
cation which became worse in the next 
three days. Her pulse became very 
‘“apid, cardiae action was tumultuous, 
she suddenly gained weight, urinary 
output and chlorides fell sharply, and 
doughy swelling of the abdomen ap- 
peared. In view of these adverse signs 
all medications were discontinued on 
July 29. Subsequently her general 
condition continued to decline with 
continuation and aggravation of the 
above-mentioned signs. By August 
10, she was in extremis. The blood 
serum showed the creamy consistency 
seen in hyperlipemia. The blood 
cholesterol had risen from 166 to 640 
mg. per cent. At this time she was 
given aqueous extract of adrenal cortex 
in doses of 50 ¢.e. intravenously daily 
for two days. In the next few days 
her condition improved. Urinary out- 
put inereased strikingly, her weight 
fell, the skin rash which had been ag- 
gravated began to subside, and her 
biochemieal findings began to return to 
normal. Abdominal swelling and 
tachyeardia subsided although this 
latter change was much more gradual. 
Despite this symptomatic improve- 
ment there was no really satisfactory 
change in the basie disease process. 

In view of the poor response to cor- 
tisone it was decided to treat her with 
ACTH. After a rest period of six 
weeks she was started on ACTH in a 
dosage of 40 to 60 mg. daily, by in- 
tramuscular injection, for a period of 
one month. Soon after beginning this 
treatment she again improved. She 
could sustain her head against gravity 
and could lift both legs from the bed. 
She was able to roll over and make 
some attempt to kneel. However, after 
three weeks’ treatment, hirsutism and 
abdominal distention developed and 
there was paronychial infection of both 
great toes. At this time tachycardia 
was aggravated and the lipemic serum 
reappeared; this time, however, blood 
cholesterol was only 200 mg. per cent. 

On October 21, muscle biopsy showed 
no improvement. Since October 16, she 
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without adrenal hor- 
mone therapy. The urinary creatine 
is 0.4 for twenty-four hours. Her 
disease is still active (erythrocyte sedi- 
mentation rate 110 mm. per hour) but 
in a subacute phase, and her general 
condition and muscle power are better 
than before treatment. The lipemia 
vradually subsided after cessation of 
ACTH therapy. Physiotherapy was 
viven during the course of her hospital! 
stay exeept at times when she was too 
ill to tolerate this. 

Recent follow-up examination reveals 
a persistent weakness and atrophy of 
muscles with mild generalized caleino- 


SIS. 


had continued 


Comments.—The unusual finding 


here was the alteration in the blood 
lipids. Aldersberg and collaborators? 
have found that cortisone and 


ACTIL produced an elevation of blood 
cent of 
This 


effect was more marked with cortisone 


cholesterol levels in 77 per 


forty-seven courses of treatment. 


than with ACTH and was especially 
liable to occur with longer courses of 
treatment. In their hypercholesterol- 
emic group, figures exceeding 280 mg. 
per cent constitued some 36 per cent 
of the abnormal eases. In these re- 
sponses this girl's findings are consist- 
ent The 


hyperlipemia which occurred twice in 


with this published work. 


this child was an unexpected phenom- 
enon and for it we have no adequate 
explanation. In recent studies*** a 
marked lipemia with fatty infiltration 
of the liver has been recorded during 
ihe administration of cortisone to ex- 
perimental animals. 

Archer® has briefly summarized the 
available literature relating to the pi- 
tuitary and adrenal mechanism and fat 
metabolism in animal experiments. He 
predicted that fatty infiltration of the 
liver would be found as a result 
ACTH and cortisone treatment in man. 


of 
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Or 


While 
develop as a result of the effect of the 


lipemia has been thought to 
hormone directly on fat metabolism or 
secondarily to its effect on carbohydrate 
metabolism, it be that there 
some distinctive alteration in the metab- 
olism in certain diseases which pre- 
disposes to the development of this 
during treatment with 
For example, the dis- 


may is 


complication 
these agents. 
ease dermatomyositis is characterized 
by some of the phenomena of hyper- 
sensitivity. Arnold Rich* * has shown 
in animal experiments that the develop- 
ment of hyperlipemia under cortisone 
treatment is contingent upon previ- 
ously making the animals hypersen- 
sitive. Kobernick and More* have also 
shown that the development of hyper- 
lipemia in rabbits is contingent upon 
previous conditioning of the animals 
with cold. It seems possible that the 
abnormalities the fat metabolism 
which developed under treatment with 
cortisone in this case was due to some 


alteration in her metabolism akin to 
the hypersensitivity produced by Rieh 
which predisposes to the development 
of hyperlipemia in animals. 

In Case 1 of the present report, a 
child with nephritis and a high blood 
cholesterol, the tendeney under ecor- 
tisone treatment was toward a lower- 
ing of the cholesterol. This also seems 
to support the view that there is some 
peculiarity of the metabolism in a dis- 
ease such as dermatomyositis which 
predisposes to hyperlipemia. 


Cask 3.—D. B., white female, aged 
10 vears. Alopecia universalis. 

History.—This girl is an allergic 
subject and has suffered from asthma 
and eezema most of her life. In other 
respects she was perfectly well until 
January, 1948, when she developed a 
patehy baldness for no apparent rea- 
son. This progressed rapidly until 


‘ 
‘ 
| | | 
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in three months’ time she had suffered 
a complete loss of hair including that 
of the body, sealp, and eyebrows. In 
July, six months after the onset of her 
symptoms, she was started on ACTH 
therapy, 60 mg. daily. This was con- 
tinued in varying dosage for two 
months by which time she had received 
3,315 mg. ACTH. During this inter- 
val she had developed a very encourag- 
ing growth of hair on her scalp and 
quite heavy growth of eyebrows. She 
did, however, show various side effects, 


total dosage of 6,165 mg. still showed 
an abnormal sugar tolerance. During 
this interval no ketosis was present 
and single fasting sugar determinations 
were frequently normal. When ACTH 
was stopped her sugar tolerance grad- 
ually improved (Fig. 1, Curves 3 
and 4), and finally had returned to 
normal in two months. 

The hair growth which had been 
very satisfactory during treatment 
stopped immediately with cessation of 
therapy. Soon the hair lost its lustre 
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Fig. 1.—Glucose tolerance curves during and after therapy with ACTH for alopecia totalis. 


such as obesity, moon facies, buffalo 
hump, and aene. There was also a 
slight generalized growth of body hair, 
including the face. 

At this time and while on a daily 
dose of 100 mg. of ACTH she began 
to show 2 to 4 glucose in the urine. 
Her blood sugar eurve (Fig. 1, Curve 
1) showed impaired tolerance. Dosage 
was reduced to 40 meg. daily and on 
this dose the fasting sugar remained 
normal and = giveosuria was absent. 
However, a second sugar tolerance 
curve (Fig. 1, Curve 2) done after a 


and began to fall out again. Follow- 
up examination two months later re- 
vealed complete relapse of her alopecia 
and almost complete disappearance of 
the previously noted side effects. 
Comments.—The disturbance of car- 
bohydrate metabolism which oceurs 
during treatment with ACTH has been 
frequently reported by others. Wilder 
has pointed out that it differs from 
true diabetes mellitus in several re- 
spects, including the following: 


() 


170 
(1) It is insulin resistant. 
(2) It is accompanied by azotemia. 
(3) It responds to fasting more 


promptly than it does in a truly dia- 
hetie subject. 

(4) It is usually accompanied by 
other evidence of adrenocortical hyper- 
function. 

In our patient the impaired glucose 
tolerance followed such a pattern and 
appeared to be a completely benign 
affair. It is interesting to note that 
this was the only patient so affected 
in a series of twenty-seven patients re- 
ceiving ACTH for periods over one 
month and also that it was this patient 
who more than any other in the series 
showed other signs of adrenocortical 
hyperfunction such as moon facies, 
obesity, and buffalo hump. The tem- 
porary remission of her alopecia is re- 
ceiving further study. 


DISCUSSION 


There are innumerable physiological 
side effects associated with the use of 
ACTH and cortisone. These have fre- 


quently been described in the litera-- 


ture and are mainly grouped as to 
their effects on water and electrolyte 
metabolism. However, there are also 
many less prominent side effects, such 
as possible deleterious effeet on wound 
healing, disturbanees of glucose toler- 
ance, a tendeney to masking of the 
usual signs of inflammatory reaction, 
an inhibition of the customary signs of 
atopy, and possible stimulation of the 
activity of latent tuberculous disease. 
The latter effects are not well under- 
stood, nor is there sufficient informa- 
tion coneerning them from reported 
experience in children’s diseases. 
With one exception in our limited 
general experience with the use in these 
hormones in children we have not had 
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serious or permanent deleterious results 
from side effects or complications. 
Case 1 is the exception, but in this 
instance there were conditions which 
predisposed to the complication which 
developed. In a similar way care must 
be taken to avoid the dangers of potas- 
sium deprivation under circumstances 
where the metabolism of that element 
is likely to be disturbed. Although we 
have used ACTH for long periods and 
in maximum dosage we have not vet 
noted a progressive or malignant 
hypertensive effect in children. From 
one experience on adult wards of this 
hospital we have been warned regard- 
ing this danger and we know that it 
has happened elsewhere in children. 
This complication should be guarded 
against by the meticulous daily obser- 
vation of blood pressure of children un- 
der treatment with ACTH and the 
drug should be stopped if there is any 
consistent rise in blood pressure. 

Delayed clearing of casual infection 
has been noted in our patients. How- 
ever, we have not encountered difficulty 
with healing after surgery or biopsy 
in four instances in children under 
treatment with these hormones. 

As our knowledge of these less 
common side effects is still meager 
especially in children, it should be in- 
creased wherever possible by recorded 
clinical observation. The present re- 
port serves to record some new experi- 
ence in this field and gives documentary 
evidence regarding three such effects. 
It also emphasizes the difficulty of as- 
sessing the clinical value of a new 
therapeutie agent until the nature and 
the extent of the various side effects 
are fully understood. 


SUMMARY 


1. Three cases are reported which 
illustrate some noteworthy responses 
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encountered during the use of ACTH 
and cortisone in children. 

2. A ease of nephritis with edema 
demonstrated the tendency to intra- 
vascular clotting while under treatment 
with cortisone. Emphasis should be 
placed on this ease because of its fatal 
outcome, 

3. In a ease of dermatomyositis some 
symptomatic relief was obtained with 
the use of ACTH and cortisone, but 
therapy was hindered by the develop- 
ment of hyperlipemia during this treat- 
ment. The development of this com- 
plication is thought to be related to 
some peculiarity of the metabolism of 
the disease under treatment. ACTH 
_ and cortisone did not stop the charac- 
teristic progress of this disease. 

4. Prolonged dosage with ACTH in 
a child caused a temporary and benign 
impairment of glucose tolerance. , 
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5. Some implications of the reported 
side effects from the use of ACTH and 
cortisone in children are discussed. 


We wish to express our gratitude for the 
helpful advice and criticism of Dr. Russell 
Palmer, Chairman, and the members of the 
Metabolism Committee of the Vancouver Gen- 
eral Hospital. The ACTH and cortisone was 
supplied by the National Research Council 
of Canada. 
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LATENT HEMOLYTIC DISEASE OF THE NEWBORN INFANT 


Tue QUANTITATIVE RELATIONSHIP BETWEEN THE AMOUNT OF 
Marernan Riu ANTIBODIES AND THE EXTENT OF DAMAGE TO THE 
Ru-Positive INFANT 


JosePpH GRUNDORFER, M.D. 
Newark, N. J. 


DECADE ago, a great contribu- 
A tion had been made to the science 
of medicine, when the Rh antigen was 
recognized as the eause of hemolytic 
transfusion reactions and an ineom- 
patibility of this blood factor was dem- 
onstrated as the cause of hemolytic 
disease of the newborn infant. 

This discovery provided an etiology 
of two apparently isolated phenomena 
of great elinieal signifieance. The in- 
terest in blood groups and hemagglu- 
tinins as a eause of disease had been, 
once more, greatly stimulated; how- 
ever, many problems on the subject of 
hemolytie disease in the newborn in- 
fant remained unsolved. 

Among the numerous papers which 
appeared in the literature, the ques- 
tion had repeatedly been raised why 
who exhibits 
demonstrable 


an Rh-positive infant 


little or no elinieally 
evidence of hemolytie disease, may be 
born to an Rh-negative woman who 
has shown considerable amounts of Rh 
antibodies in her serum during preg- 
naney. 

Dockeray and Sachs' found among 
sixty-one women, three whose sera con- 
tained The children 
were reported normal though no hema- 
tologieal data had been given. They 
coneluded that Rh antibodies pass the 
placental barrier only in certain con- 


Rh antibodies, 


ditions whieh may change during the 


Department of 
Israel Hos- 


and 


Center 
Newark 


From the Rh 
Laboraiories at 
pital. 


course of pregnaney. Goldbloom and 


Lubinski? observed one ease. Rh anti- 


bodies were present at time of de- 
livery, but clinical or laboratory evi- 
dence of hemolytie disease could not 
he found. Greatly varying amounts of 
antibodies which go through the pla- 
centa to the fetus is offered by them 
as the cause without any further ex- 
planation. Kariher and Miller* fur- 
nished some data on prenatal antibody 
studies in two eases and thus tried to 
prove that maternal isoimmunization 
is relatively more frequent than the 
incidence of disease in the offspring. 
Carter’ reported four cases of mater- 
nal sensitization with an Rh-positive 
infant who appeared normal on elin- 
ical and hematological examination. 
Two cases of Rh isoimmunization were 
Donohue and Fremes.* 
In each the mother first gave 
birth to an infant afflicted with he- 
molytie disease and in a subsequent 


reported by 


case, 


pregnaney delivered a clinically nor- 
mal baby. In one ease, they explained 
the normality of the infant with a 
maternal antibody response to weak 
antigens and coneluded that ‘‘the titer 
is not a reliahle index of the amount 
of damage antibodies may 
Howard and associates® reported four 
cases of normal Rh-positive infants 
born to mothers with laboratory evi- 
dence of Rh sensitization. They inter- 
preted the phenomena of these cases 
by offering the hypothesis of the an- 


cause." 
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amnestie rise of nonspecific antibodies 
and that of the protective effect of 
specific subgroup blocking antibodies. 

That 
sarily synonymous with the occurrence 
of hemolytie disease in the offspring 
and the maternal antibody titer has 
to reach a certain degree sufficient to 
produce disease in the infant, had also 
been emphasized by Sacks, Kuhns, and 
Jahn. They reported a_ series of 
seventy-nine sensitized Rh-negative 
women; fifty-three delivered infants 
with hemolytie disease while twenty- 
six showed no evidence of disease. 
Their report, however, did apparently 
not exelude those Rh-negative infants 
born to mothers who earried antibodies 
as a result of some previous stimula- 
tion, and as there is no reason to doubt 
the normality of such infants, it would 
have been of great interest to learn 
how many of those twenty-six infants 
were found Rh positive. 

Fifty-eight cases of Rh sensitization, 
completely followed through, had been 
seen during the first three-vear period 
of this laboratory.* seven in- 
stances, the mother delivered a normal 
infant, two of which were found to 
be Rh negative, and another three 
women had infants without much elin- 
ical evidence of hemolytie disease ex- 
cept for a very faint jaundice. The 
majority of these latter eases showed 


isoimmunization is not neces- 


low-titered agglutinating maternal 
antibodies while only two revealed 


blocking antibody titers of one and 
three units in strength, respectively. 
From these observations the opinion 
was expressed that the production of 
antibodies may be initiated too late in 
many pregnancies in order to result 
in a significant disease of the infant. 
The detection of these types of cases 
has certainly been greatly improved 
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since the establishment of central 
laboratories which offer a service of 
periodic prenatal studies ; 
hemolytic disease of the newborn in- 
fant with absence of easily discernible 
clinical manifestations is, therefore, 
now recognized more _ frequently. 
However, the problem of Rh _ isoim- 
munization still remains rather puz- 
zling especially in regard to the little 
progress achieved in the interpretation 
of the quantitative relationship be- 
tween maternal antibodies and the ex- 
tent of damage to the Rh-positive fetus 
of a sensitized Rh-negative mother. 
This statement can be supported by 
an illustration of three eases which 
were recently investigated at this 
laboratory. In each case, an appar- 
ently normal infant was born to a 
mother who showed pronounced labo- 
ratory evidence of Rh_ sensitization. 
The early initiation of the maternal 
antibody titer and its constant rise 
throughout the entire second and third 
trimester of pregnancy, yet the unex- 
pectedly satisfactory clinical condition 
of the newborn infant, are the out- 
standing features of this presentation. 


antibody 


CASE REPORTS 


Case 1.—Mrs. M. E., 28 years old, 
white, five years married, a para i, 
gravida ii, delivered in 1947, a full- 
term, normal infant. In 1950, when 
she became pregnant again, a prenatal 
Rh test was performed on her and her 
husband. The results were as follows: 


Mrs. M. E.: 
(ede); Rh antibodies 
weeks of gestation); Mr. M. E.: 
Rh positive, Rh, hr’ (CDe/CDe). 


Group A, Rh negative 
not present (at 12 
Group O, 


At 19 weeks of gestation, evidence of 
sensitization could be established; an 
Rh antibody of 2. units in strength 
could be elicited in saline and albumin- 
plasma media. 


174 


Table I illustrates this antibody as 
it appeared during the course of this 
pregnancy. Its slow but steady rise 
with some decline toward term, its 
moderate but definite discrepaney as 
to its behavior in saline and albumin- 
plasma media is well visualized by the 
frequent titer determinations. The 
coating property of this antibody 
could be easily evidenced by the anti- 
human globulin test. The specificity 
was anti-Rh, (anti-D). 


TABLE I 
WEEKS ANTI- 
OF GES- | ALBUMIN- | HUMAN- 
TATION | SALINE | PLASMA | GLOBULIN 
2 2 
22 4 4 — 
25 2 8 - 
28 2 8 16 
34 4 32 128 
36 8 64 256 
37 16 128 512 
38 32 64 256 
40 32 32 128 


On Oct. 18, 1950, she spontaneously 
delivered a full-term, male infant who 
was well developed and weighed 8 
pounds, 12 ounces. The infant ap- 
peared vigorous and had a lusty ery. 
Some pallor, but no jaundice could 
be noticed. Liver and spleen were not 
enlarged. 

The baby was Group A, Rh positive, 
Rh, HR’ (CDe/ede). The direct anti- 
human globulin test (Coombs’ test) 
was strong positive (4 plus). The 
cord serum revealed the presence of 
maternal Rh antibodies of 32 units in 
strength when demonstrated by the 
albumin-plasma method, and 128 units 
by the antihuman globulin test. 

Immediately after birth the baby 
had 5,540,000 red cells and a hemo- 
globin of 132 per cent. There was no 
deviation of these findings on the fol- 
lowing days. On October 19, the baby 
had 5,410,000 red cells (hemoglobin 
114 per cent), and on October 20, 
5,630,000 red cells (hemoglobin 112 
per cent). Slight jaundice was noticed 
for the next three consecutive days. 
On October 22, the red cell count was 
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5,620,000 (hemoglobin 122 per cent) ; 
however, the direct antihuman globulin 
test still showed a strong positive re- 
action (4 plus). The next four hos- 
pital days also appeared uneventful, 
and on October 26, the baby was dis- 
charged with the following hematolog- 
ical findings; 5,270,000 red cells; hemo- 
globin 106 per cent; 11,400 white 
cells; polymorphonuclear leucocytes 26 
per cent; lymphocytes 62 per cent; 
monocytes 2 per cent; eosinophils 4 
per cent; stab cells 5 per cent; myelo- 
cytes 1 per cent; and absence of nor- 
moblasts. 

After eight weeks, on December 11, 
the infant was seen again and pre- 
sented the picture of a healthy infant 
with the following hematological find- 
ings considered normal for this age 
period : 4,500,000 red cells, hemoglobin 
82 per cent. The direct antihuman 
globulin test still was positive (2 
plus). 


Case 2.—Mrs. C. K., 23 years old, 
white, five years married, a para i, 
gravida ii, had in 1947 an uneventful 
delivery. At that time she was found 
Group O, Rh negative (ede), while her 
husband appeared to be Group A, Rh 
positive Rh,Rh, (CDE). Rh anti- 
bodies could not be detected in her 


serum. 


Late in 1950, when seen again at 
20 weeks of gestation, her serum re- 
vealed an agglutinating (saline) anti- 
body of 32 units in strength. Block- 
ing or coating qualities could not be 
established at that time. Later on, an 
appreciable rise in titer could be 
noticed in those tests performed in an 
albumin-plasma medium; its coating 
character was now easily demonstrable 
by the antihuman-globulin technique. 
The performance of a blocking test 
always remained an extremely difficult 
problem. However, the existence of 
blocking antibodies could not be denied 
in the presence of the considerably 
high titers (with albumin-plasma and 
antihuman-globulin) found late in the 
pregnancy. The specificity of this 
antibody was anti-Rh, (anti-D). 
Table II presents the various titer 
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TABLE II 
WEEKS | | 
OF GES- | ALBUMIN- HUMAN- 
TATION SALINE PLASMA GLOBULIN 
~ 20 32 32 — 
23 32 128 a 
27 64 128 512 
31 128 512 1024 
33 128 512 2048 
35 128 512 2048 
37 1 024 4096 8192 
findings during the course of this 


pregnancy. 

At 37 weeks of gestation she spon- 
taneously delivered a male infant who 
appeared well developed and weighed 
6 pounds, 3 ounces. The condition 
was good, the ery healthy. There was 
noticeable a very faint icterus twenty- 
four hours after birth; however, no 
pallor or edema. Liver and spleen 
were not enlarged. 

The baby was Group A, Rh positive, 
Rh. HR” (eDE/eDe). The direct anti- 
human globulin test was strong posi- 
tive (4 plus). The cord serum re- 
vealed maternal Rh antibodies of 32 
units in strength by the albumin- 
plasma, and 128 units by the anti- 
human globulin technique. Table III 
gives a list of hematological findings 


on the infant at birth and on the 
successive days. 

TABLE IIT 
‘TIME AFTER | NUMBER OF | HEMOGLOBIN 


BIRTH | __RED CELLS IN PER CENT 

1 hour 6,140,000 104 

6 hours 5,410,000 106 

24 hours 4,990,000 112 

3 days 4,760,000 103 

4 days 4,340,000 96 

6 days 3,220,000 73 

8 days = 4,390,000 
The differential counts never re- 


vealed any unusual findings. There 
was always absence of normoblasts. 
The antihuman globulin test still gave 
a strong 4 plus reaction on the fifth 
day. 

There appeared no change in the 
general behavior of the infant. When 
on the sixth day the red cell count 
and hemoglobin dropped to a consider- 
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ably low level, it was decided to trans- 
fuse the baby. Sixty eubie centimeters 
of Group O, Rh-negative blood were 
administered by fontanel which were 
well tolerated, and the infant was dis- 
charged on the eleventh day. The 
attending pediatrician who saw the 
baby afterward in his office could not 
relate anything unusual in the further 
development of this infant. 

At the age of 4 weeks the antihuman 
globulin test still gave a strong 3 plus 
reaction ; the red cell count was 3,000,- 
000; the hemoglobin 60 per cent. 


Case 3.—Mrs. A. H. 29 years old, 
white, a para i, gravida ii, delivered 
a normal infant several years ago. 

In October, 1950, early in her see- 
ond pregnancy, she was found Group 
A, Rh negative (ede), her husband 
Group A, Rh positive, Rh, HR’ (CDe/ 
eDe). At 10 weeks of gestation her 
serum contained an agglutinating Rh 
antibody of 2 units in strength. 

During the course of the pregnancy 
this antibody maintained its aggluti- 
nating quality ; titer determinations in 
saline and albumin-plasma media 
yielded identical figures, and tests with 
the. antihuman globulin reagent did 
not essentially reveal any coating 
tendencies of this antibody (Table 


IV). The speeificity was anti-Rh, 
(anti-D). 
TABLE IV 
~ WEEKS OF ALBUMIN: 
GESTATION SALINE PLASMA 

10 2 4 

26 32 64 

28 32 32 

30 256 256 

34 256 256 

36 512 512 

40 1024 1024 


On May 6, 1951, she spontaneously 
delivered a full-term, well-developed 
male infant weighing 8 pounds, 3 
ounces. There was no appreciable 
jaundice or pallor, and neither hepat- 
omegaly nor splenomegaly was ap- 
parent. The baby progressed nor- 
mally and left the hospital with the 
mother. 
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The infant was Group A, Rh_ posi- 
tive, Rh, HR’ (CDe/eDe). The direct 
antihuman globulin test (Coombs’ 
test) was performed at birth, after 5 
days and 2 weeks, and, each time, in- 
variably yielded a 2 plus reaction. 
The cord serum contained maternal 
Rh agglutinins demonstrable by the 
albumin-plasma method (1 unit) and 
the antihuman globulin technique (4 
units). 


Table V_ gives the hematological 
data. 
TABLE V 
TIME APTER | RED CELL | HEMOGLOBIN 
BIRTH COUNT IN PER CENT 
1 hour 5,180,000 112 
24 hours 4,980,000 98 
3 days 4,980,000 100 
4 days 4,660,000 99 
5 days 4,990,000 9] 
8 days 4,000,000 86 
2 weeks 3,000,000 70 
3 weeks 2,940,000 50 
4 weeks 3,110,000 60 
The number of white blood cells 
varied between 9,000 and 14,400. 


During the first week of life, the blood 
smears predominantly showed poly- 
morphonuclear leucocytes; later on, 
this pieture was followed by a_ pro- 
nounced lymphocytosis. One or two 
normoblasts (per 100° white cells) 
could oceasionally be noted in some 
of the blood smears. 

In spite of the exeellent general 
progress, the baby showed, when 3 
weeks of age, some pallor which could 
be directly correlated with the alarm- 
ingly low level of red cells and hemo- 
globin (Table V). The infant had, 
therefore, to be transfused. One hun- 
dred cubic centimeters of Group A, 
Rh-negative blood were administered 
intravenously. When 8 weeks old, the 
baby was seen again, and showed the 
following hematological findings: 
4,800,000 red cells, hemoglobin 78 per 
cent; white and differential counts ap- 
peared normal. The antihuman glob- 
ulin test, however, still gave a some- 
how positive result. Since then, the 
infant appears to be doing well. 
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DISCUSSION 


These three reported cases show that 
one cannot with certainty predict the 
type of fetal disease by the nature 
(quality) and titer (quantity) of pre- 
natal maternal antibodies beyond a 
veneral statement. 

They present another exception to 
the commonly spread assumption that 
a high concentration of antibodies is 
an invariable precursor of hemolytic 
disease. like described 
prove that severe isoimmunization of 
the mother does not necessarily include 
severe or fatal disease in the offspring. 


Cases those 


The morbid anatomy of hemolytic 
disease indicates that a long-range pre- 
natal damage to the fetal hematopoietic 
system and vital organs and 
that the effect presumably arising dur- 
ing or after birth has only to be re- 
evarded as negligible. 


exists 


The question is, therefore, brought 
forward as to the involved 
which eventually 
favorable variations in the develop- 
ment of an Rh-positive infant—due to 
a peculiar reaction to the maternal 


factors 


may cause such 


immune agglutinin. 

It is well known, today, that the 
antigenic power of the Rh factor is 
The anti- 
gen usually involved is D, Other anti- 
gens, like C, E, ¢, eventually may be- 
come responsible for the disease ; how- 
ever, D is the most frequent cause. 


subject to great variations. 


Several pregnancies multiple 
blood transfusions are sometimes nee- 
essary to build up potent antibodies 
for the development of a severe reac- 
tion, while in other instances relatively 
small volumes of blood may be suffi- 
The 


pass 


or 


similar effect. 
which 


ecient to have a 


amount of antibodies 


through the placenta from the moth- 
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er’s circulation into that of the fetus 
may vary widely in different cases. 
This fact had repeatedly been stated 
by pointing out the considerable dit- 
ferences between titers of maternal 
iso- and heteroagglutinins found in 
cord and maternal The well- 
known variable individual ability to 
antibodies should also be 


sera. 


produce 
mentioned. 

The incidence of hemolytic disease 
is greater in families in whieh the 
father is homozygous Rh positive 
(DD) beeause the mother is then sub- 
ected to the stiniulus of fetal antigen 
in each successive pregnancy whereas 
with a heterozygous husband the stim- 
ulus is likely to be active only in some 
pregnancies. 

The amount of antigen that enters 
the maternal circulation may greatly 
vary depending on the extent of dam- 
age to the placental barrier which is 
considered important for the trans- 
mission of the antigen—a_ controver- 
sial subject often discussed by many 
authors. In each of the cases pre- 
sented, the placenta did not reveal 
anything unusual which would have 
attracted special attention—another 
finding suitable for the theory of the 
existence of a placental barrier and 
its protective mechanism. 

At birth, these three infants could 
not be distinguished from normal un- 
sensitized infants either on their elin- 
ical course or on hematological exam- 
inations. Evidence of sensitization 
could only be demonstrated by a direct 
positive Coombs test and the presence 
of some maternal antibodies in the 
cord serum. Beeause of the absence 
of any sign of morbidity the infants 
were left without treatment. 
Later on, when manifestations of the 
hemolytie process became apparent— 


any 
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marked pallor, drop in red eell count 
and hemoglobin—the infants of the 
second and third mothers had to be 
transfused. 

The degree of normality of this 
type of cases is quite difficult to define. 
Many of the recorded cases in the 
literature never revealed complete 
serological and hematological findings 
and the infants, in these instances, 
were never observed critically enough 
during the entire neonatal period 
which would have helped to determine 
a limit of normality. Pickles” sugges- 
tion appears, therefore, appropriate, 
‘*that cases of maternal immunization 
with e¢linieally normal infants should 
be assessed as strictly as those of true 
hemolytic disease in order to try and 
determine the relationship of this type 
of sensitization and the classic dis- 
ease.’ 

Yannet and Lieberman,'® and Sny- 
der, Schoenfield, and Offerman,'' 
reported several cases of severe mental 
deficiency, the cause of which could 
be attributed by them to the Rh anti- 
gen. Such defectives were regarded 
to be born without any obvious sign 
of hemolytic disease. 

Drummond and Watkins'* examined 
three families in which there were 
children who suffered from enlarge- 
ment of liver and spleen, and whose 
condition presented various diagnostic 
problems. It could be shown that in 
two of the three families the mother 
had been sensitized to the Rhesus fae- 
tor. 

Such observations call for great cau- 
tion in regard to various problems 
which may arise. It is evident that 
the occurrence of such residual effects 
of hemolytic disease are unpredictable 
unless a constant vigilance is kept over 
the child not only through its neonatal 
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period but also throughout its entire 
period of infaney into that of adoles- 
cence. 

Summarizing the findings of the ob- 
served cases and compared with those 
found in the literature, the conclusion 
is reached that, at any time, it will 
be extremely difficult to speak of nor- 
mal sensitized infants or normal in- 
fants of sensitized mothers, ete. 

In order to point out a more Specific 
relationship between maternal sensi- 
tization and the neonatal status of 
the infant, the term ‘‘latent hemolytic 
disease of the newborn infant’’ ap- 
pears very suggestive, thus designat- 
ing the inactive stage of the hemolytic 
process in the immediate neonatal 
period. 

In spite of the various improved 
transfusion techniques, the proper 
management of hemolytic disease of 
the newborn infant stil] remains rather 
problematic. As shown in our case 
reports, periodic antenatal titer deter- 
minations together with hematological 
and serological findings at birth 
turned out to be insufficient for proper 
evaluation of the clinical condition of 
the newborn infant, and much direct 
bedside observation had to be made re- 
garding an indication for possible 
blood transfusion. 

Because of this complete lack of 
correlation which is sometimes noted 
between maternal titer, degree of 
anemia at birth, and the severity of 
the disease in the infant, Pickles’ has 
stressed the importance on the estima- 
tion of the bilirubin content of the 
cord blood and the degree of sensitiza- 
tion of the child’s cells, together with 
the red cell regeneration response, 
upon which the type of treatment will 
depend. According to her, an infant 


with a serum bilirubin level of 2.5 mg. 
per cent or less in spite of a high de- 
gree of sensitization will do well, 
whereas a serum bilirubin above that 
level together with evidence of a high 
degree of sensitization will call for 
immediate treatment. 

Bilirubin determinations on the 
cord serum were actually performed 
in two of our observed cases and found 
below 2.5 mg. per cent; the cord serum 
of the third case appeared normal in 
color. Studies on red cell regenera- 
tion response were unfortunately not 
carried out. 


SUMMARY 

Three cases of maternal Rh sensi- 
tization are presented suggesting that, 
in many instances, hemolytic lisease 
in the newborn infant is not directly 
correlated with the degree of maternal 
isoimmunization. 

In the immediate neonatal period 
the hemolytic process may be latent 
and the impression of a_ perfectly 
healthy infant simulated. In the fol- 
lowing weeks after birth, a marked 
anemia characteristically is in a re- 
markable contrast to the general well- 
being of the infant who invariably 
also shows signs of red cell sensitiza- 
tion by a stil! positive Coombs test. 

Caution is stressed in regard to the 
various problems which may arise 
from eventual residual effects in such 
cases, as there is still great lack of 
knowledge as to the exact effect of the 
maternal antibody on the infant’s 
vital organs. That other effects than 
hemolysis may eventually play an im- 
portant role in the causation of mental 
deficiency due to Rh incompatibility 
appears plausible. 
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MELENA IN THE NEWBORN INFANT 


Irving H. Rozexre.p, M.D... AND JAMES R. McGratu, M.D.* 


CHICAGO, 


quantity of blood necessary 

for the formation of a tarry stool 
in adults has been variously estimated 
at 50 to 100 ¢.c.,":* but similar data for 
newborn infants have not previously 
Some older editions of 


bleeding 


heen reported, 


pediatric texts’ * refer to 
from a eracked nipple as a_ possible 
cause of melena in nursing infants, 
which would suggest that a relatively 
small amount of ingested blood would 
The following case 


the for this 


produce melena. 


made us aware of need 


information. 
CASE REPORT 


J. M., Unit No. 470890. The infant 
was born after a full-term, uncompli- 
cated pregnancy, and was delivered by 
outlet following episiotomy. 
Respirations began spontaneously 
within one minute. The birth weight 
was 3,300 grams. The initial physical 
examination disclosed no abnormalities 
and the baby was started on_ breast 
feedings. By the fifth day, meconium 
had disappeared and the stools were 
vellow. He regained his birth weight 
on the sixth day of life, and was eir- 
eumeised on the eighth day. There 
was no evidence of an abnormal bleed- 
ing tendency at this time. 

On the tenth day of life, the baby 
passed two tarry stools. Examination 
showed a well-hydrated baby who was 
sleeping quietly and appeared normal. 
The skin and mucous membranes 
showed no pallor, jaundice, petechiae, 
or eechymoses. There was no evidence 
of bleeding in the mouth or naso- 
pharynx. The lungs and heart were 
normal, and the abdomen was soft and 
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nontender. The liver edge was felt 
2 em. below the right costal margin, 
and the spleen and kidneys were not 
palpable. Hemoglobin was 17.2 grams 
per 100 ml. On the same day it was 
discovered that the mother’s left nip- 
ple was cracked and bleeding. Breast 
feeding was discontinued that after- 
noon, During the night, there were 
two more tarry stools. On the follow- 
ing day, examination again showed a 
healthy looking infant in no distress 
and without evidence of disease. The 
hemoglobin was 15.0 grams per 100 
ml., and the red blood count 5,300,000. 
The white blood count was 12,900; 
platelets 312,000; reticulocytes 1.2 per 
cent; hematocrit 45 per cent; differen- 
tial, stab forms 13 per cent, segmented 
forms 42 per cent, lymphocytes 38 per 
cent, monocytes 6 per cent. The pro- 
thrombin time was 18 seconds (control 
17 seconds). 

A stool passed later that day was 
vellow in color and showed one plus 
positive reaction for blood on benzidine 
test. The following day, the twelfth 
day of life, another yellow stool was 
only questionably positive to benzi- 
dine. The hemoglobin remained at 
15.0 grams. The baby was discharged 
with the diagnosis of ‘‘melena due to 
ingestion of blood (mother’s milk?).”’ 


METHOD OF STUDY 


This study was undertaken to deter- 
mine the ingested blood 
necessary to cause tarry stools in the 
Fresh blood was ob- 
puneture from a 


amount of 


newborn infant. 
tained by 
baby, heparinized with powdered hep- 
and into the same 
baby’s stomach by means of a Levine 
A record was then kept of the 
time, color, and consistency of each 


femoral 
arin introduced 


tube. 


|_| 
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stool for the next thirty-six hours. In 
all cases, the infants had yellow stools 
for at 
least twenty-four hours, and none was 
breast fed or receiving any iron prep- 
aration. 

The procedure was carried out with 
twenty-four infants, ranging in weight 
from 2,280 to 3,975 grams. The results 
are shown in Table I. 


whieh were free of meconium 


MELENA NEWBORN INFANT 


181 


It has also been shown that as long 
an interval hours 
elapse between the ingestion of blood 


as seventeen may 


and the passage of a tarry stool. 


CONCLUSIONS 


1. A study has been undertaken to 


determine the amount of ingested 
blood that is necessary to produce 


tarry stools in the newborn infant. 


TABLE I 


AMOUNT OF BLOOD GIVEN 
NUMBER OF BABIES TESTED (C.C) NUMBER SHOWING MELENA 

8 2.0 0 

l 2.6 1 

7 3.0 i 

5.0 

TABLE II 
TIME OF FIRST 
WEIGHT c.c, OF BLOOD APPEARANCE NUMBER OF 
(GRAMS) INGESTED (TOURS ) TARRY STOOLS 

2,325 2.6 7 1 
2,525 3.0 11 3 
2,445 3.0 7 2 
2,570 3.0 17 1 
3,583 3.0 8 4 
2,280 5.0 12 2 
2,400 5.0 12 3 
3,220 5.0 9 1 
2,760 5.0 7 ] 
3,320 5.0 12 1 
3,365 5.0 8 : 


DISCUSSION 
Of the eight who were given 2 ¢.«. 
One 
haby received 2.6 ¢.c. of blood and 
Four of the 
given 3 ¢.c. of blood produced 


of blood, none had a tarry stool. 


passed one tarry stool. 
seven 
tarry 
given 
infants who showed melena are given 
in Table II. 

These results indicate that as little 
as 2.6 c.c. of blood, when ingested, may 
cause a tarry stool in the newborn in- 
fant. Had a larger number of infants 
been tested, it is possible that a smaller 
amount of blood may have been found 
to be oceasionally sufficient. 


stools, as did six of the eight 


5 «ec. of blood. Data on those 


2. Melena may be produced by as 


little as 2.6 ¢.c. of ingested blood, and 
was produced in four of seven babies 
given 3 ¢.c. and in six of eight babies 
given 5 e.e.-of blood. 

3. Of the group tested, those infants 
who passed tarry stools did so from 


seven to seventeen hours after the 
blood was placed in the stomach. 
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RESULTS OF ADMINISTRATION OF VITAMIN B,,. TO 
NEWBORN INFANTS 


Rosert F. Cursnock, M.D., Harvey W. Rosenpere, M.D. 
Los ANGELES, CALIF. 


OR some time it has been known 

that certain faetors are effective in 
producing a more rapid growth re- 
sponse in experimental animals. Vita- 
min B,. has been found to be one of 
the various factors which has been ef- 
feective.' The report by Wetzel and 
associates? that vitamin B,. was effee- 
tive when given by mouth in produe- 
ing a more rapid growth response has 
stimulated interest as to its possible 
use in promoting more rapid weight 
gain in young infants and also in pre- 
maturely born infants. Chow* reports 
greater weight gain in malnourished 
children and to a lesser extent in well 
children receiving vitamin B,,. orally 
than when the vitamin was not given. 

However, other studies have failed 
to corroborate these findings. Down- 
ing‘ did not find a significant increase 
in weight when vitamin B,. was given 
to prematurely born infants. Raseoff 
and associates® also report a lack of 
inerease in weight. 

Several in presenting data on the 
use of vitamin B,. supplementation 
refer to the growth of infants, but 
weight gain is the only phase of 
growth discussed. 

A study was begun in September, 
1950, to determine if the oral adminis- 
tration of vitamin B,. in the first two 
months of life would promote more 
rapid weight gain, and, if greater 
weight gain were noted early, to see if 
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it would continue after the vitamin 
was discontinued. The growth rate 
was also evaliiated during the period 
of vitamin administration. 


MATERIAL AND METHODS 


Full-term infants were placed in 


three groups. Infants in Group I 
were given vitamin B,. for the first 


sixty days of life, those in Group II 
were given vitamin B,. for the first 
thirty days, and in Group III (con- 
trols) no vitamin B,. was given. The 
vitamin B,.* (erystalline vitamin B,, 
in aqueous solution 15 pg per cubic 
centimeter) was given in a calibrated 
dropper which supplied 5 yg of the 
vitamin. The infants were given 5 pg 
of B,. daily during the period of the 
vitamin administration. 

A placebo of water with vegetable 
coloring was given to the control group 
and to Group II after the vitamin was 
discontinued. All infants received 
formulas of evaporated milk, water, 
and Karo syrup, and were on a modi- 
fied self-regulating schedule. Orange 
juice and vitamins A and D were also 
given. The vitamin or placebo was 
started with the first feeding after 
birth and added to the milk in one 
bottle daily. 

On leaving the hospital parents were 
instructed to return with the infant 
every two weeks for observation of 
general nutritional status and meas- 


urements. From 0 to four observa- 


*Supplied by E. R. Squibb and Sons, New 
fork, N. Y. 
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tions were made on each child during 
the eight-week interval. Results were 
used only from infants who made at 
least two return visits. 

Ninety infants were begun in the 
study but for various reasons, such as 
failure to report for observation, fail- 
ure to give the vitamin as directed, ill- 
ness, ete., all could not be ineluded in 
the final results. Included in the data 
reported are twelve infants in Group I 
(B,. entire peroid), eleven in Group 
Il (B,. first thirty days), and six in 
Group III (control). 
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of Group II 3,330 grams (7 pounds 5 
ounees), and of Group III 3,335 grams 
(7 pounds 5 ounces). The mean birth 
lengths were: Group I 50.07 em. (19.9 
in.), Group II 50.08 em. (19.9 in.), 
and Group ITI 49.6 em. (19.5 in.). 


RESULTS 


As seen in Fig. 2 the gains of the 
twelve infants receiving B,,. the entire 
period were lower than the gains of 
the control group. However, a statisti- 
eal analysis using a “t” test based on 
estimating sigma from the range’ 
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Fig. 


1.—Weight gains per two-week interval of infants receiving vitamin Br for the first 


sixty days of life, for the first thirty days of life, and of a control group. 


Weight and growth curves were 
visually fitted to the observed data. 
Weight and height readings were 
taken from the curves at 2, 4, 6, and 
8 weeks of age. Average weight gains 
per two-week interval, and average 
weight above birth weight were com- 
puted with results illustrated in Figs. 
1 and 2. 

The mean birth weight of Group I 
was 3,490 grams (7 pounds 11 ounces), 


shows that such a difference in means 
would occur in more than 5 per cent 
of such studies of babies whose gains 
were as variable as ours. Hence we 
conclude the difference is not signifi- 
cant, that is, this study does not lead 
us to believe that vitamin B,,. fed in- 
fants gain weight less rapidly than in- 
fants not fed vitamin B,.. There is 
no reason from this study to suspect 
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that infants fed B,, gain more rapidly From Figs. 2 and 3, it is seen that 
than the control babies. viving vitamin B,. for one month, then 
A similar result arises on analyzing withholding it, made no signifieant dif- 
our length data (Fig. 3). ference. 
100 
- FOR 60 
5 =x For Finst 30 Days 
4 -CONTROL 
= 
= | 
«6 
> 
40 
< 
2 LZ) 
20 
z 
= 
r) 2 4 6 8 10 | 


AGE IN WEEKS 


Fig. 2. Mean weight gain above birth weight of infants given vitamin By for the first sixty 
days of life compared to those receiving Be for the first thirty days and to a control group. 
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Fig. 3.--Mean increase in length during the first sixty days of life of infants receiving vitamin 
Be for the entire period, for the first thirty days, and of a control group 
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DISCUSSION 


The failure of inerease of weight 
noted by us is at variance to other re- 
There is apparently no wide- 
spread deficiency of vitamin 
among the infant and child population 
as evidenced by the relative rare case 
of megaloblastic anemia. The infant 
artificially fed on a standard cow's 
milk formula receives at least as much 
vitamin B,. as the infant who is breast 
fed inasmueh as cow’s milk has more 
B,. than human milk.® 

One would expect that if supple- 
mental vitamin B,. were to produce 
ereater weight gain in the normal in- 
fant, that those receiving formulas of 
milk or equal parts of 
evaporated milk and water 
would gain weight more rapidly than 
the breast-fed infant, but such has not 
been noted. 

It is interesting to note that other 
studies > also show that the infants 
given vitamin B, 
showed weight gain to be at a slightly 
lower rate than the control group. 
However, these results, when taken to- 
gether with ours, are not great enough 
to be eonelusive. 


ports.* 


whole cow’s 


cow's 


supplemental 


SUMMARY 


1. The weight and height progress 
of twelve infants receiving 5 pe of 
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vitamin B,. daily for the first eight 
weeks of life is compared to eleven in- 
fants receiving it for the first four 
weeks of life and to a control group. 

2. No greater weight gain or in- 
crease in length was noted in the group 
receiving the vitamin By». 


The assistance of Paul Johnson, Ph.D., 
in the statistical evaluation is gratefully 
acknowledged. 

The cooperation of the staff members of 
the White Memorial Pediatrie Clinic has 
been of great aid in making this study pos- 
sible. 

REFERENCES 


1. Luecke, R. W., MeMillen, M. N., Thorp, 
F., Jr.. and Boniece, Joanna R.: The 
Effect of Vitamin B, Concentrate on the 
Growth of Weanling Pigs Fed Corn-Soy- 
bean Diets, Seience 110: 139, 1949. 

2. Wetzel, N. C., Fargo, W. C., Smith, I. H., 
and Helikson, J.: Growth Failure in 
School Children as Associated With Vita- 
min Deficiency—Response to Oral 
Therapy, Science 110: 651, 1949. 

3. Chow, B. F.: Sequelae to the Adminis- 
tration of Vitamin B, to Humans, |. 
Netrition 43: 323, 1951. 

4. Downing, D. F.: Failure of Vitamin B,, 
to Promote Growth of Premature Infants, 
Science 112: 181, 1950. 

. Raseoff, H., Dunewitz, A., and Norton, R.: 
The Weight Prog-ess of Premature In- 
fants Given Supplementary Feedings of 
Vitamin B,, J. Pepiar. 39: 61, 1951. 

. Castle, W. B., Elvebjem, C. A., May, C. 
D., Welch, A. D., Zuelzer, W. W., and 

Butler, A. M.: Repert to A. M. A. Coun- 
cil on Foods and Nutrition—Vitamin B,, 
and Folie Acid in Infant Nutrition, J. A. 
M. A. 146: 1028, 1951. 

7. Hoel: Introduction to Mathematical Sta- 
tistics, New York, 1947, John Wiley & 
Sons, Ine., p. 165. 


te 


A CASE OF CONGENITAL CYSTINURIA 
HARMEN PRAKKEN, M.D. 
HeENGELO, HoLLAND 


BOY, 3 years, 1 month of age, 

was admitted to the clinic for 
ischuria paradoxa. It was an acute 
sequela to difficult micturition which 
had oeceurred occasionally during the 
previous twelve months. During this 
period the parents had noted that the 
urine was often turbid. 

On examination, the fundus of the 
bladder was high above the symphysis 
and urine was dripping from the 
meatus. Just above the root of the 
penis a hard, ring-shaped thickening 
was noted, and solid obstruction to 
catheterization occurred at this level. 

About fifteen stones were removed 
from the urethra under ethyl chloride 
anesthesia, the largest of which was 
pea-sized. The stones were brittle and 
were found to consist of cystine and 
ealeium oxalate. 
many erystals of cystine and many 
leukoeytes. 

The father of the boy was of a nerv- 
ous type and suffered from nocturnal 
enuresis. The paternal grandfather 
had died of a renal affection. The 
urine of all available members of the 
family was examined and was negative 
for cystine both microscopically and 
by the sodium eyanide-sodium nitro- 
prusside test, up to the third genera- 
tion on the maternal side. The father’s 
urine gave a positive Brand reaction 
but no eystine erystals were found in 
the fresh specimen. 

The patient was thin, weighing 13 
kilograms, and of normal height for 
age. Intelligence seemed normal for 


The urine contained - 


age. A concomitant convergent stra- 
bismus was present and a marked 
genu valgum (Fig. 1). 


CLINICAL OBSERVATION AND 
DIFFERENTIAL DIAGNOSIS 


Escherichia coli was found in the 
urinary culture which was sensitive in 
vitro to sulfadiazine and streptomycin, 
but courses of treatment with these 
drugs did not clear up the pyuria. 

Stones in the bladder were demon- 
strated roentgenologically (Fig. 2) 
and were confirmed cystoscopically. 
The renal pelvis seemed free of stones. 
The right ureter was only partially 
filled on the intravenous pyelogram. 
No rickets or other anomalies were 
found in skeletal x-ray films. 

Blood serum examination showed the 
following: total nitrogen 12.17 per 
mille, nonprotein nitrogen 0.27 per 
mille, serum albumin 5.49 per cent, 
serum globulin 1.95 per cent, albumin- 
globulin quotient 2.8. 

Serum phosphate was within normal 
range, 4.70 mg. per cent. 

The absence of nephrotic dwarf 
growth with glycosuria and hypophos- 
phatemia, the clinical and roentgeno- 
logical absence of rickets or other bone 
anomalies, and the fact that no changes 
were demonstrated in the corneas or 
conjunctivae due to cystine erystals 
were thought sufficient ground to ex- 
clude definitely cystinosis (Lignac’s 
disease) or Toni-Fanconi’s disease. 

Evidently this was a case of heredi- 
tary eystinuria, in which stone forma- 
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Fig. 1. 


Fig. 2. Fig. 3. 


Fig. 2.—Stone shadows in the bladder region. 


Fig. 3.—No stones are visible after one year, four months. 
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ISS THE 
tion in the urinary tract oceurred as 
early as in the beginning of the see- 
This is considered to 
So 


ond year of life. 


be very rare. far as we could 


ascertain, the renal function did not 
seem to be disturbed as there was 
good excretion of the roentgen con- 
trast medium and good reabsorption 
ryr 

he fact 


that the nonprotein nitrogen content 


of glucose and phosphate. 


was normal supported this impression. 
This 


vive 


could 
the 


free amino acid metabolism, such as 


determination, however, 


no information regarding 
of eystine, because only a small part 
of the total nonprotein nitrogen is 
supplied by these substances. 


DETERMINATION THE AMINO ACIDS 


AND DISCUSSION OF THE 

J. UH. P. Jonxis and S. K. Wadman 
(Zuiderziekenhuis, Rotterdam) 
kind enough to carry out this examina- 


OF 
RESULTS 
were 
tion. Their findings were as follows: 
Chromatography of the urine; much 
cystine and lysine, little asparaginie 
acid, glycine, serine, alanine, and glu- 
taminie aeid. 
serum: fair amounts of evstine, fur- 
ther serine, glycine, glutaminie aeid, 
and alanine, but no lysine. Titration 
of the a-amino nitrogen content (ac- 
cording to Albanese): urine 0.153 meg. 
per milliliter, serum 0.082 mg. per mil- 
liliter. 
tent (according to Sullivan and Ilese) : 
urine 10 mg. per cent (8 per cent of 


Titration of the eystine con- 


the total e-amino nitrogen content), 
serum 3.2 mg. per cent (4.5 per cent 
of the total a-amino nitrogen content). 
The little 


sister showed a 


urine chromatogram of a 
meanwhile 


The 


of the amino acids were not visible or 


born 
marked lysine ring. remainder 
only hardly so. No eystine could be 
titrated in her urine, 
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Incontinence made it impossible to 
determine the daily amount of urine, 
with indwelling catheter. 
Thus the absolute amount of a-amino 


even an 
nitrogen excreted in the urine could 
not be ealeulated. For this reason it 
was impossible to repeat the experi- 
ments of Brand and associates,' con- 
firmed by Lewis and collaborators,* 
which showed that administration of 
cystine in the food has no influence on 
the cystinuria, but that extra methio- 
nine or eysteine increases the exere- 
tion of cystine. 

Although the determinations were 
carried out carefully, the results must 
he judged with some reserve, on ae- 
count of the poor specificity of the 
amino blood 


acid determinations in 


and urine. Moreover, the serum con- 
centrations change quickly, apparent- 
lv under the influence of nutrition 
and tissue metabolism. 

It may be deduced that the serum 
cystine concentration is moderately 
increased. Brown and Lewis® give 
somewhat lower values as normal (0.7 
to 1.1 mg. per cent). 

It is also clear that in this case the 
cystinuria was not a symptom of gen- 
eral amino aciduria, as the a-amino 
nitrogen concentration of the urine 
was low and there were only sparse 
and weak rings on the chromatogram 
of the urine. 

Attention should further be paid to 
the associated lysinuria with absence 
of serum lysine and a fairly high 
glycine coneentration in the serum 
with glycinuria. This partly 
agrees with the observations of Yeh 


low 


and co-workers,’ who, applying micro- 
biological methods in a case of eys- 
in the ex- 
and lysine 


tinuria, found an inerease 


cretion of eyvstine, arginine, 


il 
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in the urine and a decrease in the ex- 
cretion of glycine and histidine. Ly- 
sinuria in c¢ystinuria was also ob- 
served by Ackermann and Kutscher® 
and Hoppe-Seyler.® 

A remarkable point also is that a 
considerable amount of glycine could 
he demonstrated in the serum, while 
the exeretion was small. In most 
cases glycine, histidine, and cystine 
seem to be predominant among the 
free amino acids.” 


PATHOGENESIS 

Since it is known that cystine oc- 
curs normally in small quantities in 
the urine, the elinieal picture of eys- 
tinuria is considered to be an in- 
creased excretion of cystine in the 
Here it is difficult to draw the 
line and 
pathological on the statistical data 


urine. 


dividing between normal 


available. Formation of eystine 
stones, however, is sufficient reason to 
regard the eystinuria as a pathologi- 
cal phenomenon. 

Freudenberg® considers cystinuria 
and eystinosis (cystine accumulation 
disease, to which belong Lignae’s dis- 
ease and eases of Toni-Fanconi’s dis- 
ease) as diseases with the same patho- 
genesis: a congenital partial disturb- 
ance in the amino acid metabolism. 
The difference in syndrome is con- 


sidered to be dependent on the age of 


the child. 
tinosis and no eystinuria had been 
observed in very young children, 
Freudenberg was led to believe that 
in these cases the kidneys were not yet 
mature enough to exerete cystine. 
Children with cystinosis usually die 
early; therefore, this clinieal picture 
is not seen at more advaneed ages, in 
contrast to eystinuria. This would be 


Since up to now only eys- 
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the reason why at a later age aecumu- 
lation of cystine in the body, and thus 
Lignae’s disease, does not arise. 

If we agree with Freudenberg that 
in this case a disturbance in the me- 
tabolism is primary, then ecystinuria 
should be the result of an extraordi- 
narily early maturation of a kidney 
function. This seems strange, how- 
ever. 

It is simpler to consider this patho- 
logical phenomenon as a congenital 
partial disturbance of the renal fune- 
tion and not as a particular renal ef- 
fort. 
investigations of 
ates,!° Kirk,™ 
tors,’* Ferguson and co-workers, and 


This also agrees better with the 


sever and = assoei- 


Russo and collabora- 


Wright and associates..* From these 
it appears that in dogs the free amino 
acid concentration of glomerulus fil- 
trate and plasma is the same. As the 
loss in the urine is only slight, they 
should be almost completely reab- 
sorbed by the tubules. This is the 
case in dogs without threshold value 
(arginine and lysine excepted). Even 
with a raised cystine level in the blood 
the concentration in the urine need 
When in 
man the amino acids follow the same 


not therefore be increased. 


course, cystinuria cannot be explained 
from a congenital disturbance of the 
metabolism, but by an elective defi- 
ciency of the tubular reabsorption. 


_This view is acceptable in this case, 


as the early age at which the phe- 
nomenon occurred in our patient does 
not support the “kidney maturation 
theory” as an auxiliary hypothesis to 
that of disturbed metabolism. 

It must be left undecided whether 
and cystine metabolism, for it remains 
there is an anomaly in the methionine 
a problem that in spite of the eys- 
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tinuria the blood cystine is moder- 
ately increased or certainly not de- 
creased. The lysinuria in this child, 
however, seems to be a mere disturb- 
ance of an elective kidney function, 
because no lysine could be demon- 
strated in the chromatogram of the 
serum. Further, MeCune and _ asso- 
ciates® and Dent" arrive at the con- 
clusion that in certain 
amino acids are excreted, because of 


cystinosis 


incomplete reabsorption in the tu- 
bules. 
TREATMENT 

Initially, the urine was kept alka- 
line, by which erystal formation in 
the urine was prevented. The pro- 
tein content in the diet was fixed at 
2 Gm. per kilogram of body weight; 
for the rest the child had a mixed diet. 
Choline was given by mouth for the 
following reason: It appears that the 
cystine in the urine originates mainly 
from the methionine in the food.» * 
The first stage of this catabolism may 
be the demethylation of methionine 
to homocysteine.'’? The methyl groups 
which are freed by this process can 
be used for the synthesis of choline 
and ereatinine,’* but this reaction is 
reversible; thus there exists a contin- 
uous interchange of methyl groups 
between choline and methionine. Du 
Vigneaud coined the name “trans- 
methylation” for this phenomenon. 
But evidently homocysteine ean re- 
place methionine as an amino acid for 
growth only when the diet contains 
sufficient methyl groups with choline 
or betaine.’® 

Later, sodium benzoate was given 
in addition to choline, with the pur- 
pose of dissolving the stones by a 
higher hippurie acid concentration of 
the urine. Groen® obtained success 
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by this method in a ease of eystinuria 
in an adult. The following preserip- 
tion was ordered: 


0.500 Gm. 
0.350 Gm, 
0.500 Gm. 
0.150 Gm. 
0.250 Gm, 


Sodium benzoate 
Potassium citrate 
Sodium citrate 

Saccharum vanilla 
Saccharum lactis 


This was given in six doses in pow- 
der form, which the child took readily. 

During clinical observation the coli- 
pyuria disappeared under this treat- 
ment, whereas sulfadiazine and strep- 
tomycin had been of no avail. The 
treatment with choline and sodium 
benzoate was continued uninterrupt- 
edly after discharge, under super- 
vision in the polyclinie. 

The child developed normally. Py- 
uria and cystine-erystalluria were no 
longer observed, but the cystine in 
the urine was always increased, ac- 
cording to the reaction of Brand, and 
the chromatogram of the urine also 
showed the same picture continuously. 
The stone shadows on x-ray of the 
bladder became less marked, and had 
completely disappeared one year, four 
months after commencing the sodium 
benzoate treatment (Fig. 3). 

The chromatogram of the urine of 
the baby sister also changed little 
after the neonatal period. 


SUMMARY 


A ease is described of congenital 
eystinuria with associated lysinuria 
and eystine and oxalate caleulosis in 
a 3-year-old boy. Disturbances of 
micturition caused by bladder stones 
started as early as the age of 2 years. 
The observations point to a disturb- 
ance in the tubular reabsorption of 
cystine and lysine. 

Choline was administered to the 
child on the supposition that this sub- 


is 
+. 
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stanee can supply the methyl groups 
for the conversion of homocysteine 
into methionine; the opposite of one 
of the reactions in the catabolism of 
methionine to cystine. Sodium ben- 
zoate was given by mouth, with the 
aim of dissolving stones by a higher 
hippuric acid concentration in the 
urine. The accompanying colipyuria 
soon disappeared. On continued treat- 
ment no stones were visible radiolog- 
ically after one year, four months. 
Cystinuria without crystal formation 
in the fresh urine was found in the 
father, and a little sister showed ly- 
sinuria in the neonatal period and 
later, without cystinuria and without 
or with only slight excretion of the 
other free amino acids. 
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TWELVE CASES OF TESTICULAR TUMORS OCCURRING 
DURING INFANCY AND CHILDHOOD 
Cari Ruscur, M.D. 
floLLywoop, CALIr. 


UMORS 


periods of 


the early 
particularly 


occurring in 
life, 
those developing in infaney and the 


and 


first three deeades, exhibit 


culiarities not found in neoplasms at 


many pe- 
later age periods. Malignaney is one 
of the leading causes of death in ehild- 
hood: however, testicular tumors oecur 
infrequently. The ineidence of malig- 
nant tumors in children elassified ae- 
cording to site is: (1) central nervous 
system; (2) lymphoid tissue; (3) 


(4) 


skin; (7) 


hones; kidneys; (5) liver; (6) 


testes; (S) intestines; (9) 
tongue; and (10) ovary. 

The cellular structure of the testic- 
belief that 


these growths arise from totipotent sex 


ular tumors confirms the 
cells whieh are capable of producing 
tissue representing any derivative of 
the 
The tumors are similar to those found 


three primary germinal 
in adults, not only as to strueture but 


also in their elinieal course and _ re- 
sponse to treatment. 

Childhood testicular tumors are not 
as uncommon as the earlier treatises 
on the subject would lead us to believe. 
Hlowever, the occurrence of these neo- 
plasms in infants and children may be 
considered relatively infrequent when 
compared to the same lesions in adults. 
Julien' reviewed the literature in 1925 
Kretsehmer?® 
quoted Gilbert’s* summation of the 
literature from 1803 to 1942 of 5,500 
ceases of malignant testis, of which 131 


and eolleeted 137 eases. 


(Urolo- 


From the Department of Surgery 
Medi- 


gy), University of Southern California 
eal School, and the Childrens 


Hospital. 


layers. - 


occurred in children under 15 years 
Teratomas* comprise the 
the 
external genitalia before puberty. In 
Dean's’ series of 500 testicular tumors, 
eight occurred in children between 1 


of age. 


majority of neoplasms affecting 


and 14 years. Embryonal  earei- 
noma® has been reported 
with increasing frequency. Seminoma, 


the adult testicular 


tumor, is exceedingly rare, with two 


most common 
eases recorded, one by Hardowin and 
Potel,"’ and the other by Fitzgerald." 
I'® had one such ease in a 13-year-old 
pseudohermaphrodite. Ewing'® 
mitted a ease of a primary lymphosar- 


sub- 


coma in the testis of a 51-year-old 
child; and Williams'’ reported an 
incident of a testicular sarcoma in a 
child who was alive three vears after 
extirpation. Chorionie epithelioma’* 
of testis has been found in infants. I 
was unable to find any incident of a 
teratocarcinoma occurring during 
childhood. 

Bengin testicular growths oceur with 
less frequeney, with the most common 
pathologie entity being interstitial cell 
tumors.'* Stevens*® reported the 
occurrence of a dermoid cyst in a 16- 
month-old ehild; and Rosenthal** sub- 
hemangioma in an 


21 


mitted a case of 
infant. 

The data which comprises this study 
of twelve histopathologically diagnosed 
testicular tumors were complied from 
the disease indices for the past twenty- 
five vears of the Childrens Hospital, 
and Hollywood Presbyterian Hospital, 
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Los Angeles. Of the twelve tumors, 
eight were adult teratomas, three em- 
bryonal carcinomas, and one dermoid 
eyst (Table I). 


CLINICAL FINDINGS 


A distinguishable characteristie of 
tumors in an immature testis is their 
development during the early years of 
a child’s existence. Of this group of 
twelve cases, 75 per cent of the lesions 
occurred prior to the third year of 
life. Testicular neoplasm was present 
at birth in four instances, with a histo- 
pathological diagnosis of adult tera- 
toma in two eases, dermoid eyst in 
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was present for four years was a der- 
moid eyst. Expediency rather than 
procrastination should be employed to 
determine the type of tumor present. 

A malignant neoplasm must be con- 
sidered in the differential diagnosis of 
any intraserotal enlargement occurring 
before puberty. When palpation re- 
veals a symmetrically enlarged testis, 
of varying size, usually firm, round, 
which does not transilluminate, the 
presumptive diagnosis should always 
be malignancy. The presence of an 
abdominal mass when the testis is not 
present in the scrotum should suggest 
the possibility of testicular malig- 


TABLE I. TWELVE CASES OF TESTICULAR TUMORS CLASSIFIED AS TO 
AGE, PATHOLOGIC ENTITY, AND STATUS 


ROENTGEN- 


AGE AT TIME | SIDE OF RAY INTERVAL AND STATUS 
OF DIAGNOSIS TUMOR TYPE OF TUMOR THERAPY SINCE DIAGNOSIS 

4 yr. R Dermoid cyst No Alive, 9 yr. 

6 mo. R Embryonal carcinoma No Alive, 5 yr. 

17 mo. L Embryonal carcinoma No Dead, 3 mo. 

2% yr. L Embryonal carcinoma Yes Dead, 4 mo. 

1 mo. R Adult teratoma Yes Alive, 8 yr. 

11 mo R Adult teratoma No Alive, 13 yr 

15 mo R Adult teratoma No Alive, 2 yr. 

16 mo. R Adult teratoma No Alive, 8 yr. 

2 yr. L Adult teratoma No Alive, 8 yr. 

2% yr. L Adult teratoma No Alive, 4 yr. 

6 yr. L Adult teratoma No Alive, 24 yr. 

12 yr. L Adult teratoma No Alive, 8 yr. 


one, and embryonal carcinoma in the 
other ease. Julien’ reported this find- 
ing in twenty of the cases in his study. 

In children, as in adults, there are 
no discernible pathognomonic symp- 
toms of a testicular tumor. Painless 
enlargement of one testicle is the usual 
presenting symptom and was present 
in ten of the eases. Testicular pain 
was associated with the two cases with 
widespread dissemination of the dis- 
ease at time of diagnosis. The interval 
between the onset of testicular enlarge- 
ment and surgical removal of the 
tumor varied from one month to four 
years. The slow growing lesion which 


nancy, although eryptorchidism was 
not a predisposing factor in this group, 
nor has it been a salient feature in 
other studies of testicular tumors in 
childhood. The only acceptable diag- 
nostic procedure is an immediate 
orchiectomy with serial microscopic 
sections of the surgical specimen to 
determine the nature of the tumor. 
There was no instance of radical 
orchiectomy among this group. Post- 
operative roentgen-ray therapy is de- 
pendent upon degree of differentiation 
of neoplasm. Because these tumors 
run such a rapidly fatal course, it is 
essential that the proper diagnosis be 
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made without delay and effective treat- 


ment be given promptly. 


DERMOID CYST 


Dermoid eysts are a rare pathologie 
entity which develop slowly and are 
usually observed before the testicle is 
fully matured, though they have been 

initial 
The histogenesis 


A testie- 


to make their 
life.** 


of these lesions is unknown. 


known appear- 


ance in adult 


ular dermoid is separated from the 


Fig. 
and sebaceous glands. 
keratosis. ( 75.) 


testicular tissue by a eapsule, and is 
found within the confines of the tunica 
attached to the testicle. 
The variation 
stratified hair 
follicles, sebaceous glands, and sweat 


albuginea or 


growth contains a of 


squamous epithelium, 
glands. Anderson®’ states: Among 
the 
those of the skull are most frequent 
and frequency of the various tissue 
components decrease corresponding to 


tissue components of dermoids, 
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the lower location and distance from 
the head.’’ The growth is considered 
to be benign in nature, as there is no 
recorded instance of dissemination or 
malignaney developing in a true testie- 
ular dermoid eyst. 

testicular enlargement 
had been present since birth in the 
child who had a dermoid eyst removed 
at the age of 4 years. There was a 
round, hard, nonfluetuant mass involv- 
When the gross 


Progressive 


ing the right testis. 


1.—Photomicrograph of testicular dermoid cyst showing the squamous epithelium 
The squamous epithelium is forming papillary projections and hyper- 


specimen was sectioned there was pres- 
ent a eystie structure containing thick 
mucoid material, yellowish cheesy ma- 
terial, and hair. In the center of the 
dermoid tubercle there was a white 
mass of tissue containing hair. The 
testicle itself was completely destroyed. 

Microscopie sections revealed a small 
amount of compressed glandular testiec- 
ular structure, and one area showed 
the presence of cells consistent with 


| | 
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the epididymis. The dermoid eyst was 
covered by epithelium which varied 
from ciliated columnar to a squamous 
type of epithelium, the latter contain- 
ing sweat glands and hair follicles. 
The base consisted of fibrous connec- 
tive tissue and adipose tissue (Fig. 1). 


EMBRYONAL CARCINOMA 


Embryonal carcinomas are commonly 
characterized by a high degree of ma- 
lignaney and a very unfavorable prog- 
nosis. However, one of the three ehil- 
dren with this type of tumor is alive 
and well five years following a simple 
orchiectomy. Removal of the malig- 
nant testis was not performed until 
the infant was 6 months of age, as 
the testicular enlargement whieh was 
present at birth was presumed to be 
only a hydrocele. Histopathologieal 
examination disclosed the presence of 
associated 
No demonstrable 


the embryonal 
with the hydroeele. 
metastases have been found on periodic 
examinations, and the child is develop- 
ing normally. 

The metastases of malignant testic- 
ular tumors oceur by way of the 
lvmphaties or blood stream. The most 
common site of lyvmphatie involvement 
is the retroperitoneal nodes, including 
those around the kidney pedicle which 
give rise to symptoms consistent with 
primary renal tumor. There was one 
such incident in this group. A child 
had complained of abdominal pain of 
three weeks’ duration which was aec- 
companied by episodes of vomiting and 
anorexia. The only urinary symptom 
observed by the mother was frequency 
of two months’ duration. The physi- 
cal examination disclosed a_ pale, 
chronically ill white child, 2144 vears 
of age. Abdominal palpation revealed 
a firm, fixed, slightly tender mass fill- 
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ing the entire left side of the abdomen. 
The scrotal contents were considered 
normal. Retrograde pyelograms dis- 
closed the left kidney pelvis to be 
displaced outward and downward. The 
upper calyx was not well outlined, 
suggestive of a filling defect consistent 
with neoplasm. 

The clinical and roentgenographie 
findings were in accordance with those 
present in Wilms’ tumor. Preopera- 
tive roentgen therapy was adminis- 
tered, and the mass diminished rapidly 
in size which is the usual response of 
a radiosensitive renal tumor. <A few 
days prior to the nephrectomy a small 
mass was palpable in the left scrotum. 
The testicle was enlarged, hard, slightly 
nodular, with involvement of the epi- 
didyvmis; all these changes had taken 
place within the six-week period pre- 
paratory to nephrectomy. 

The surgical specimen consisted of 
the left kidney and hilar mass measur- 
ing 8 em. in length, 34% em. in width, 
and 314 em. in thiekness. There was 
a thickened capsule which measured 
approximately 5 mm. in thickness that 
had been stripped from the sur- 
face of the kidney leaving a smooth, 
light, pale kidney surface, scattered 
over which were small reddish areas. 
The kidney capsule was composed of 
a dense, reddish purple, boggy material 
in which some fat was seen. On 
medial longitudinal section through 
the kidney, a very pale renal architee- 
ture was seen, and the cortex measured 
5 mm. in diameter. The minor calyces 
and pelvis did not appear remarkable 
with the exception of an occasional 
small red area in the mucosa of the 
pelvis. 

Microsections through the capsule of 
the kidney disclosed the presence of 
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Fig. 2.—Photomicrograph of metastatic embryonal carcinoma to kidney. Embryonal cells in 
the renal tissue. ( 150.) 


Fig. 3.—Photomicrograph of embryonal carcinoma of testicle. ( X75.) 


re 
Yet 
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pink-staining fibrous connective tissue 
containing many spindle-shaped cells. 
The capsule was greatly widened. 
Seattered throughout the section, there 
were many large mononuclear cells 
containing a dark brown pigment. 
Large areas of hemorrhage were also 
seen. There were occasional clumps of 
smooth musele fibers and groups of 


The probability of a primary testic- 
ular lesion was suggested and an 
orchiectomy carried out. The gross 
specimen was comprised of an oval, 
pearly gray, smooth, encapsulated 
mass measuring 3.5 x 1.5 x 1.5 em., 
which invaded the epididymis. Micro- 
sections of the left testis confirmed the 
presence of a primary embryonal ear- 


Fig. 4.—Photomicrograph of tes‘icular teratoma showing bone and bronchial epithelium. ( x75.) 


adult fat cells, and patches of lymphoid 
tissue. Also occasional masses of large 
mononuclear cells with abundant gran- 
ular eytoplasm were present. The 
section through the kidney showed 
many proximal convoluted tubules as 
well as collecting tubules containing 
casts of pinkish blue lamellated ma- 
terial. The lining cells of the con- 
voluted tubules were swollen and some- 
what granular. Sections from the 
hilar region showed peripheral infiltra- 
tion with spindle-shaped cells. Histo- 
logic diagnosis: Metastatic embryonal 
carcinoma (Fig. 2). 


cinoma (Fig. 3). Death occurred four 
months after the nephrectomy was per- 
formed. 

The child, 17 months of age, had 
enlargement of the testis for six 
months prior to orchiectomy, at which 
time there was retroperitoneal involve- 
ment. Death occurred three months 
after surgical removal of embryonal 
carcinoma. 


ADULT TERATOMA 


Adult teratomas formerly were clas- 
sified as benign or malignant. Fried- 
states: ‘‘Benign teratomas 


; 
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should be ealled adult teratomas be- 
cause they only have adult tissue. 


They aren't benign so far as the pa- 
tient is concerned.”’ These tumors are 
radioresistant and simple orchiectomy 
is the recommended procedure. 

The mean age for the development 
of teratoid testicular tumors in adults 
Qh Six of 


is between and 27 years. 


these childhood tumors be- 
fore the third vear of life, the other 
two developed at the ages of 6 and 12 
vears, respectively. 

Testicular enlargement at birth was 
observed in two instances among these 
eight cases of adult teratomeas. In one 
case, the presumptive diagnosis was 
hvdrocele; however, bloody fluid was 
obtained on aspiration and a_ right 
orchiectomy performed when the in- 
fant was 1 month of age. Roentgen- 
ray therapy totaling 2,350 r was admin- 
istered postoperatively, and the child 
is alive and well eight vears later. The 
adult in the other instance 
which was birth 
moved when the child was 16 months 


The patient who has lived twenty- 


teratoma 


present at was re 


four years subsequent to orchiectomy 
Testic- 


is the father of two ehildren. 


ular enlargement was present at 
vears of age, though the testis was not 
removed until two vears later. Micro- 
scopic sections showed areas of myx- 
omatous tissue, true bone, and bone 
marrow (Fig. 4). 

The prognosis of adult teratomas in 
this study is excellent. Six of the 


children may be considered cured, 
four have lived eight vears, one 
thirteen years, and another twenty- 


four vears. The two children who are 


alive two and four vears sinee orchiec- 


tomy show no evidence of dissemina- 


Adult 


tion of the disease at this time. 
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teratomas in older age groups are not 
characterized by such a favorable sur- 


vival period. 
COMMENTS 


Twelve cases of childhood testicular 


tumors, eleven malignant one 
benign, are presented together with a 
survival analysis, and the methods em- 
ploved in treatment are reviewed. 
Four of these tumors were present at 
birth. 

There are few diseases which cause 
enlargement of serotal contents in 
childhood, therefore every intraserotal 
before puberty 


swelling occurring 


should) be considered a malignant 
tumor until proved otherwise. 
Malignant tumors of the testicle are 
a local disease for a certain period of 
time. If the diagnosis is made and 
simple orehiectomy performed during 
this period the hope of cure is excel- 
lent. 
tumor is established, immediate extir- 


However, when 


Therefore, after a diagnosis of 


pation is mandatory. 
extensive metastases are present, 
orchiectomy is seldom performed. 
Preoperative irradiation in tumors 
of the 
for the following reasons: (1) valuable 


testicle should be condemned 
time may be lost before the tumor is 

(2) irradiation destroys the 
original architecture of the tumor, 
complicating an accurate microscopic 


removed: 


diagnosis; (3) benign tumors inadvert- 
entl, (4) the 
matogenic the remaining 


are irradiated ; sper- 
funetion of 
testis may be destroyed. Postopera- 


tive irradiation is dependent upon the 


histologic properties of the tumor. 
Teratomas which account for the 
largest percentage of testicular neo- 


plasms in children are radioresistant. 
Seminomas which occur extremely in- 
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frequently in childhood are the most 
radiosensitive tumor. 
Cryptorchidism as a 
cause of malignancy has been disputed 
when first 
serted that undescended organs 
quently became malignant. However, 
in this series of cases there was no 
instance of tumor development in an 


predisposing 


since LeComte as- 


ectopie organ. 

The 
enced by this group of eases is note- 
worthy; ten of these twelve patients 


favorable survivance experi- 


are alive without evidence of <lisease, 
eight of whom have lived five years 
considered 


or longer and be 


cured: six of which were adult tera- 


may 


tomas, one an embryonal carcinoma, 
and one a dermoid cyst. Testicular 
tumors are usually characterized by 
a high grade of malignancy and rapid 
erowth in adults as well as in children. 


REFERENCES 


1. Julien, R. R.: Etudes des tumeurs du 
testicle chez l’enfant, Paris, Thesis, 1925. 


2. Kretschmer, H. L.: Embryoma of the 
Testicle in a Five-Year-Old Child, Am, 
J. Surg. 76: 99, 1948. 


3. Gilbert, J. B.: Quoted by Kretschmer. 

4. Dargeon, H. W.: Cancer in Children 
From Birth to 14 Years of Age, J. A. 
M. A. 136: 459, 1948, 

5. Twinem, F. P.: Benign Teratoma of 
the Testicle in a 8 Year Old Boy; a Case 
Report, J. Urol, 47: 577, 1942. 


6. Wells, H. G.: Occurrence and Signifi 
eance of Congenital Malignant Neo 
plasms, Arch. Path. 30: 535, 1940. 


7. Dean, A. L.: Caneer in Childhood, edited 
by H. W. Dargeon, St. Louis, 1940, The 
C. V. Mosby Co., p. 44. 

8. Rosenblum, and Robbins, M. A.: 
Embryonal Adenocarcinoma of the Testi- 
ele in a Three-Year-Old Child. Report 
of a Case, J. Peniat. 33: 627, 1948. 


TESTICULAR 


16. 


. Shane, J. 


2. Magner, 


. Rusehe, C.: In 


. Williams, I. 


. Nation, E. F., 


2. Stevens, 


Rosenthal, A. A.: 


. Anderson, 


199 


TUMORS 
Matassarian, W.: Embryonal Adeno- 
carcinoma of Testidle in Infant; Case 
Report, J. Urol, 52: 575, 1944. 

Meltzer, A., and Bloom, B.: Malignant 
Testicular Neoplasms in Infancy; Report 
of a Case With Six-Year Survival, New 
England J. Med, 237: 515, 1947. 

Hi.: Tumor of the Testis in 
an Infant, J. Urol. 42: 236, 1939. 

D., and Bryant, A. J. S&.: 
Adenocarcinoma of the Testis Occurring 
in Infants; Report of Two cases, Arch, 


Path, 51: 82, 1951. 
3. Hardowin, P., and Potel, G.: Deux 


observations de tumeur du testicule chez 
l'enfant, Bull. et. mem. Soe. Anat. de 
Paris 79: 150, 1914. 


Fitzgerald, W. L.: Quoted by Campbell, 
M.: Clinical Pediatrie Urology, Phil- 
adelphia and London, 1951, W. B. 


Saunders Co., p. 730. 

Publication. 

Ewing, J.: Quoted by Campbell, M.: 
Pediatrie Urology, vol. 2, New York, 1937, 
The Maemillian Co., p. 508. 

G.: Cancer in Childhood, 
3rit. J. Radiol. 19: 182, 1946, 


. Campbell, M.: Clinical Pediatrie Urology, 


Philadelphia and London, 1951, W. B. 
Saunders Co., p. 730. 

Edmondson, H. A., and 
Hammack, R. W.: Interstitial Cell 
Tumors of the Testis; Report of Three 
New Cases, Arch. Surg. 48: 415, 1944. 
Melicow, M. M., Robinson, J. N., Ivers, 
W., and Rainsford, L. K.:  Intersitial 
Cell Tumors of Testis. Review of Litera- 
ture and Report of Case, J. Urol. 62: 


672, 1949. 
Huffman, L. F.: Interstitial Cell Tumor 
of the Testicle; Report of a Case, J. 


Urol, 45: 692, 1944. 

W. E.: Benign Teratomas 
(Dermoid Cysts) of the Testicle; a Case 
Report, J. Urol. 44: 864, 1940. 
Hemangioma of the 
Testis in an Infant, J. Urol. 55: 542, 
1946, 

Dockerty, M. B., and Priestley, J. T.: 
Dermoid Cysts of the Testes, J. Urol. 
48: 592, 1942. 

W. A. D.: Pathology, St. 
Louis, 1948, The C. V. Mosby Co., p. 1124. 
Friedman, N.: Proceeds of the Third 
Annual Urological Post Graduate Con- 
vention, 1949, p. 136, 


CARDIAC COMPLICATIONS OF PERTUSSIS 


MaJor Stuart H. Wacker, Mepica Corps, Unirep States ARMY 


N RECENT years significant cardiac 

disease has rarely been reported to 
arise during the course of pertussis. 
several interesting mech- 
anisms exist by which myocardial in- 
sufficiency might be produced in this 
disease. Therefore, it seemed desirable 
to study and report the following 
eases of children seen at the Conta- 
gious Division, Cleveland City Hos- 
pital, during the spring of 1950 who, 
without previously evident cardiac dis- 
myocardial 


However, 


ease, developed signs of 
insufficiency during severe pertussis. 
Ledbetter and White' reviewed the 
literature prior to 1925 concerning the 
effects of pertussis upon the heart. Be- 
fore this date many clinicians had com- 
mented upon the eardiae strain sup- 
posedly consequent to the severe parox- 


ysmal coughing of pertussis. Pfaund- 


ler and Schlossman* reported conges- | 


tion of the pulmonary circulation with 
secondary dilatation and hypertrophy 
of the right ventricle, supposedly sub- 
sequent to the foreed paroxysmal ex- 
piration. Herman and Bell’ noted 
that 7 per cent of 300 cases of pertussis 
showed dysfunction. 
However, despite the apparent fre- 
queney with which cardiac abnormal- 
ity had previously been noted, Led- 
better and White' were unable to find 
a single instance of cardiae damage or 
dysfunction which could be attributed 
to pertussis in a review of 232 cases. 
They quoted personal communications 
from a large number of notable physi- 


some cardiac 


Wm. Beaumont Army Hospital, Fort Bliss, 
Texas. 


cians who were agreed that pertussis 
had had no effect upon the heart in 
their experience. 

Since 1925 most clinicians have ap- 
parently accepted Ledbetter and 
White's conclusion that pertussis does 
not affect the heart. No report con- 
cerning cardiae disease during pertus- 
sis could be found in the American 
literature sinee this date. Chajes- 
Rosenbund* in Germany reported that 
roentgenographie evidence of increase 
in eardiae size could be frequently cor- 
related with severe pertussis. Thomp- 
son*® in England reported the case of 
a 4-year-old girl who developed con- 
gestive cardiae failure, dramatically 
relieved by diuretics, during the course 
of pertussis. He felt that the com- 
bination of overwork during parox- 
ysms and an acute carditis might 
account for the syndrome.  Fran- 
coni and Frischknecht® in Finland 
have reported the frequency with 
which excessive tachyeardia appears in 
severe pertussis. However, in a recent 
review of 137 cases of pertussis seen 
in New York, Rizzo’ detected no evi- 
dence of ecardiae abnormality. No- 
where in the literature has a thorough 
evaluation been made of the possible 
pathogenetie factors which might pro- 
duce myocardial insufficiency during 
pertussis. 


MATERIAL AND METHODS 


During the period Jan. 1, 1950, to 
July 1, 1950, 159 eases of pertussis, 
the majority of which were mild, were 
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admitted to the Contagious Division, 
Cleveland City Hospital, Cleveland, 
Ohio. Of these, three or 1.9 per cent 
developed findings suggestive of ecar- 
diae involvement during the course of 
pertussis. Persistent and excessive 
tachyeardia, moderate enlargement ot 
the liver, poor quality of the heart 
sounds, and dyspnea and orthopnea 
out of proportion to the severity of the 
pulmonary disease suggested myocar- 
dial insufficiency in each. These three 
cases are reported in an attempt to 
prove that myocardial insufficiency did 
oceur during the course of pertussis, 
that it accounted for the symptoma- 
tology presented, and that it had a 
common pathogenesis. These three 
were proved cases of pertussis who, 
during the course of the disease, de- 
veloped manifestations of a wide range 
of myocardial insufficiency. One pa- 
tient died in cardiae failure, one de- 
veloped manifest failure which con- 
tinued for several weeks but subse- 
quently disappeared, and one de- 
veloped minimal signs of myocardial 
insufficiency without frank failure. An 
analysis of these three cases is under- 
taken to explain the mechanisms by 
which pertussis may produce myocar- 
dial insufficiency. 

All venous pressure determinations 
were made using a saline manometer 
with the patient supine, a 20-gauge 
needle inserted downstream in the ex- 
ternal jugular vein. No significant 
venous spasm was noted, but readings 
were rechecked for constancy. The 
neck was supported in a relaxed state, 
so that measurements were obtained 
20 mm. above the phlebostatie axis 
passing through the right posterior 
auricular wall. During the latter part 
of the hospital course, it was necessary 
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to use oral Seeonal sedation to obtain 
adequate relaxation for a resting de- 
termination. 


The significance of the venous pres- 
sure determinations was verified by 
comparison with determinations made 
in the same manner on ten other chil- 
dren with moderate to severe pertussis 
but without signs of myocardial insuffi- 
ciency aged 8 months to 4 years. The 
resting venous pressure in the jugular 
vein in each of these children was be- 
tween 30 and 60 mm. of saline and no 
elevation of venous pressure was ever 
elicited by abdominal compression. 
Hussey and Jeghers* and Winsor and 
Burch’ have emphasized the signifi- 
cance of the venous pressure elevation 
produced by compression over the 
liver. These workers feel that this al- 
teration is one of the most accurate 
indications of incipient cardiae failure. 
The venous pressure elevation at the 
height of the edema and ecardiae en- 
largement in J.T. and the venous pres- 
sure rise induced by abdominal com- 
pression in E.T., thus seem decisively 
indicative of myocardial insufficiency 
and cannot be attributed to uneom- 
plicated pertussis. 

The typical paroxysmal cough, the 
character and duration of the disorder, 
and the pathognomonic white blood 
cell count leave no doubt that these 
children had pertussis. The oceur- 
rence of myocardial insufficiency with 
and without manifest cardiae failure 
seems equally definite. The enlarged 
heart, the liver and lung engorgement, 
the edema, and the venous pressure 
alteration could not have been pro- 
duced by an other mechanism. How- 
ever, no evidence of any pre-existing 
cardiac disease prior to the onset of 
pertussis was detected in any of these 
children. 


+ 
. 
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CASE REPORTS 


Case 1.—G. C., a 4-month-old, white 
male infant, was admitted to the Con- 
tagious Division, Cleveland City Hos- 
pital, on Mareh 23, 1950, because of a 
paroxysmal cough of seven days’ dura- 
tion and the development of varicella 
on March 17. 

Physical examination at this time 
revealed a well-hydrated infant in no 
respiratory distress with a_ typical 
moderate varicella eruption in various 
stages of healing. The temperature 
was 36.9° C., the heart rate was 120 
per minute, the respiratory rate was 
24 per minute, and the weight was 
5,900 grams. The heart sounds were 
of fair quality. No eardiae enlarge- 
ment was detected. The lungs showed 
seattered coarse rales rhonechi. 
The liver was palpable 3 em. below the 
costal margin. A moderate parox- 
ysmal cough typical of pertussis was 
noted. White blood count was 32.6 
thousand per eubie millimeter with 
87 per cent lymphocytes. 

Exeept for a moderate weight loss 
to 5,600 grams by Mareh 30 and the 
continuanee of occasional moderately 
severe paroxysms, the child did well 
until April 2. On April 3 the temper- 
ature rose to 39.0° C. 
cept for an inereased respiratory rate 
and tachyveardia of 160 per minute, no 
other significant changes were noted. 
On April 4 the temperature was still 
39.0° C., the respiratory rate was 
50 per minute, the heart rate averaged 
180 and was frequently above 200 per 
minute. At this time, though the 
lungs showed no rales, there was 
marked emphysema and dyspnea. The 
child was lethargie oceasional 
twitching of the hands was noted. 
Oxygen and steam administration were 
commenced. 

On April 5 the findings were accen- 
tuated. The temperature was 40.0° C., 
the respiratory rate varied between 70 
and 100 per minute, the heart rate 
was estimated as high as 250 per min- 
ute, and the first heart sound became 
muffled and distant. The chest was 
markedly emphysematous and moist 
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both bases. Roent- 
genogram the chest revealed em- 
physema, patchy atelectasis, a large 
urea of atelectasis involving the right 
upper lobe, slight cardiae enlargement, 
and a small, right-sided pneumothorax. 
Dvspnea and restlessness were ex- 
treme and the child beeame slightly 
cyanotic despite oxygen administra- 
tion. The liver progressively enlarged 
to a level of 6 em. below the costal 
margin. The chest was tympanitie to 
percussion in most areas particularly 
beneath the sternum. Eyeball pres- 
sure caused eradual slowing of the ear- 
diae rate to approximately 220 per 
minute.  Electroeardiogram revealed 
a sinus taehyveardia with normal P-R 
and Q-T intervals. The T-waves were 
upright in Leads I and I, and diphasic 
in Lead IIL. Lumbar puneture re- 
vealed 18 erenated red blood eells with 
a protein concentration of 80 mg. per 


rales appeared at 
of 


100 ¢.e. Digitalization was attempted 
with 0.2 mg. of Cedilanid intrave- 
nously. 


On April 6 moderate improvement 
was noted. The liver edge was only 
3 em. below the costal margin. Dys- 
pnea was lessened, but the marked 
emphysema persisted. On April 7 the 
heart was enlarged to percussion for 
the first time, and the liver was pal- 
pable and tender 4144 em. below the 
costal margin. Dyspnea and _ restless- 


ness inereased. The child was ex- 
tremely lethargic, refused to suck, 
seemed very weak, and had _ several 


loose stools. Tis weight had risen to 
6,100 grams despite the very poor oral 
intake, and periorbital and genital 
edema was noted. 

On April 8, with extreme dyspnea 
and taehypnea, the child again beeame 
evanotice, and the heart rate again rose 
to approximately 250 per minute. The 
edema had become more marked. Gen- 
eralized twitching continued despite 
phenobarbital. During the afternoon 
of this day, the extremities heeame 
cold, the skin mottled. and the heart 
sounds very weak. Six hours later 
respiration ceased and, despite eardiae 
and respiratory stimulants, the child 
died. 
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Autopsy revealed marked emphy- 
sema, foeal atelectasis, and interstitial 
pneumonia throughout all lung areas. 
Bronechiolitis with exudate, obstrue- 
tion, and peribronchiolitis was appar- 
ent. It was felt that pulmonary inter- 
stitial emphysema was present, but 
specific techniques to demonstrate its 
occurrence were not carried out. No 
abnormalities of the endocardium, the 
valves, or of the great or coronary 
vessels were detected. The myoear- 
dium appeared normal without evi- 
dence of infammation or abnormal 
elyeogen deposition in the sections 
whieh were obtained. The liver was 
enlarged and showed passive conges- 
tion. The brain appeared normal. 


Case 2.—J. T., Negro male, aged 


3% years, was admitted to the Con-_ 


tagious Division, Cleveland City Hos- 
pital on May 3, 1950, because of a 
nonproduetive cough of 2% weeks’ 
duration, fever, anorexia, and lethargy. 

Physical examination at the time of 
admission revealed an acutely ill, 
lethargie child complaining of abdom- 
inal pain with a temperature of 38.5 
C., heart rate of 145 per minute, re- 
spiratory rate of 60 per minute, and 
blood pressure of 85/60 mm. He. 
Though the chest was hyperexpanded, 
the lungs seemed entirely normal; de- 
spite the tachypnea no rales or evi- 
dence of consolidation or obstruction 
were detected. No cardiac abnormali- 
ties were noted; the heart was not en- 
larged, the sounds were of good qual- 
itv, and there were no murmurs. The 
liver was enlarged and palpated 3 em. 
below the costal margin. The abdomen 
was distended and diffusely tender. 
Severe paroxysmal coughing, typical 
of pertussis, was noted. Laboratory 
examination revealed white blood 
count 65,000 per cubie millimeter of 
which 80 per cent were lymphoeytes. 

On May 5, fine and coarse rales 
throughout both lung fields, marked 
emphysema, dyspnea, and moderate 
cvanosis were detected. The child was 
placed in oxygen and steam, and 
Chloromyeetin therapy, 0.5 Gm. daily, 
commenced. On May 8 marked dysp- 
nea was apparent, the liver was 
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tender and pulsating 6 em. below the 
costal margin, the lung fields were 
filled with fine and eoarse rales, and 
cyanosis Was present despite oxygen 
administration. The child ex- 
tremely weak and irritable. The heart 
rate was 180 per minute, the heart 
sounds were of poor quality, and a pre- 
systolic gallop rhythm was _ present, 
Roentgenograms of the chest revealed 
emphysema, slight cardiae enlargement 
with a cardiothoracic ratio of 0.50, and 
bilaterally inereased hilar markings. 
The child was digitalized with intra- 
venous Cedilanid, 0.03 mg. per kilo- 
gram. For the next ten days, he re- 
ceived 0.032 Gm. of digitalis leaf 
orally, two days out of every three. 

On May 9 he seemed moderately im- 
proved, dyspnea was less, cyanosis had 
disappeared. and rales were markedly 
diminish’: though still present. The 
liver had receded but was still tender, 
4144 em. below the costal margin. 
Severe paroxysmal coughing, lethargy, 
and orthopnea continued. The resting 
venous pressure in the external jugular 
vein was 180 mm. of saline. 

On May 15, the child seemed defi- 
nitely worse. The liver was 7 em. be- 
low the costal margin and was exqui- 
sitely tender. More fine rales were 
noted and the heart sounds were again 
of very poor quality with a presystolic 
gallop rhythm. For the first time 
periorbital edema was noted. 

On May 16 generalized edema was 
apparent and body weight had in- 
creased from 34.5 pounds on admission 
to 40.5 pounds. Dyspnea was again 
marked. Dullness and _ diminished 
breath sounds were apparent at the 
right base posteriorly. Chest roent- 
genograms revealed generalized cardiac 
enlargement and straightening of the 
left border with a cardiothoracic ratio 
of 0.57, inereased hilar markings, a 
large emphysematous bleb above the 
left diaphragm, and a small pleural 
effusion at the right base. The resting 
venous pressure in the external jugular 
vein was 260 mm. of saline. Mereuzan- 
thin, 0.5 ¢.e. daily, was commenced. 

sv the following day, May 17, a 
marked diuresis had oeceurred, the 
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weight was down to 36 pounds, and 
only minimal edema remained. The 
liver had receded to 3 em. below the 
costal margin and was no longer 
tender. Only a few scattered rales 
remained in the lung fields, though the 
signs of pleural effusion and slight 
dyspnea continued. The heart rate 
was still 150, the sounds were of poor 
quality, and the gallop rhythm per- 
sisted. The venous pressure had de- 
creased to 160 mm. of saline. 


LEAD II 


Fig. 1 


(Case 2).— 


By May 20, though moderate ab- 
dominal pain continued with the liver 
414 em. below the costal margin, the 
edema had disappeared completely, the 
resting venous pressure was 60 mm. of 
saline, the heart rate was 120, the 
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temperature normal, and the weight 
32 pounds. On May 25 a roentgeno- 
gram of the chest revealed only em- 
physema, increased hilar markings, a 
slightly enlarged heart with a cardio- 
thoracie ratio of 0.51, and further en- 
largement of the pulmonary conus. 
Diureties were discontinued. The 
heart rate, temperature, and respira- 
tory rate remained normal and the 
weight continued at approximately 
33.5 pounds for the remainder of the 


Serial electrocardiograms showing progressive T-wave changes. 


hospital stay. The venous pressure 
remained normal at about 40 mm. of 
saline, but continued to show a rise of 
between 70 and 130 mm. of saline with 
compression over the liver until June 
12. The liver gradually diminished in 
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size and was only barely palpable on 
June 20. Paroxysms gradually de- 
ereased in severity and were rarely 
heard after June 7. Though the lung 
fields had been essentially clear to 
auscultation since May 27, the child 
continued to sleep in the sitting posi- 
tion without support until June 7. 
There was no evidence of renal dis- 
ease at any time. Urine examinations 


and ag of the pulmonary conus. A, May 8, 19 
- 17, 1950. 


D, Oct. 


were always entirely normal. On May 
16, blood urea nitrogen was 19.6 mg. 
per 100 ¢.c., and total protein was 7.2 
Gm. per 100 e¢.c. with an albumin- 
globulin ratio of 1.58. No eardiae 
murmurs were detected and blood eul- 
tures revealed no growth. No patho- 
genic organisms were grown from nose 
or throat cultures. Blood carbon 
dioxide determinations were within 


D. 
Fig. 2 (Case 2).—Serial roentgenograms shown, eardiac dilatation and hypertrophy 


; B, May 16, 1950; C, June 5, 1950; 
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normal limits. The erythrocyte sedi- 
mentation rate was within normal lim- 
its throughout the course of myo- 
eardial inefficiency. Skin tests with 
tuberculin and histoplasmin were neg- 
ative. 

The child was diseharged from the 
hospital on June 22, but was readmit- 
ted on July 3 beeause of the reeur- 
rence of manifest cardiae failure with 
rapidly increasing dyspnea, orthopnea, 
cyanosis, and cough. Physical exami- 
nation revealed fine rales throughout 
both lung fields, accentuated pulmonic 
second sound, enlarged tender liver 4 
em. below the costal margin, and 
marked hyperexpansion of the chest. 
(Gradual clearing of all signs and symp- 
toms referable to myocardial ineffi- 
ciency occurred in conjunction with 
digitalis and mereurial diureties. With 
an average respiratory rate of 28 per 
minute, the CO, combining power was 
found to be 90 volumes per cent with 
a plasma chloride level of 74.2 meq. 
per liter and a plasma sodium level of 
135 meq. per liter apparently indicat- 
ing respiratory acidosis secondary to 
the marked pulmonary alveolar and 
bronchiolar damage. The CO, com- 
bining power gradually decreased to 
68 volumes per cent by July 13. 
Marked abdominal distention and dif- 
fuse tenderness were found to be as- 
sociated with ascites at this time. 
Roentgenograms of the chest again re- 
vealed diffuse cardiae enlargement 
chiefly of the right ventricle, straight- 
ening of the left cardiae border, and 
emphysema. 

Gradual clearing of all signs and 
symptoms referable to myocardial in- 
sufficieney followed, and by August 1 
the chest was free of rales, the ab- 
domen was no longer distended, and 
the liver was just palpable at the costal 
margin. When last examined in Sep- 
tember, there was no symptomatology 
referable to the heart or lungs though 
the chest remained hyperexpanded 
and roentgenograms revealed persistent 
eardiae enlargement and emphysema. 

Electroeardiograms taken through- 
out the course of this illness revealed 
certain distinetive abnormalities. Regu- 
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lar sinus rhythm with slight right axis 
deviation in an almost vertical heart 
was apparent in all records. The P-R 
and QRS intervals were always within 
normal limits. Average measurements 

QT 
VRR 
were never higher than 0.41. The pro- 
gressive inversion and subsequent re- 
turn to the original upright position 
of the T waves in standard Lead III 
and in the right unipolar precordial 
leads were the most distinetive abnor- 
malities noted. The greatest T-wave 
changes in the precordial leads oe- 
eurred in Lead V, (which always 
showed a typical right ventricular R-S 
pattern). At the height of clinical 
failure on May 16 the T waves were 
upright in these leads, but beeame pro- 
gressively inverted until June 22 when 
almost complete cessation of clinical 
myocardial inefficiency was apparent. 
Return to the upright position pro- 
gressed steadily thereafter without re- 
trogression during the reeurrence of 
manifest failure in early July (see Fig. 


for K using the formula K = 


Case 3.—E. T., an 18-month-old 
Negro female, was admitted to the 
Contagious Division, Cleveland City 
Hospital on June 7, 1950, because of 


- severe paroxysmal cough of seven days’ 


duration. 

Physical examination at the time of 
admission revealed a_ well-nourished 
child in moderate respiratory distress 
with a temperature of 38° C., a heart 
rate of 120 per minute, a respiratory 
‘ate of 60 per minute, a blood pressure 
of 80/55 mm. Hg, and a body weight 
of 22 pounds. A moderately severe 
paroxysmal cough typical of pertussis 
was noted. The chest was hyperex- 
panded and hyperresonant with seat- 
tered coarse and fine rales throughout 
both lung fields. The heart was not 
enlarged, the sounds were of good 
quality, and no murmurs were heard. 
The liver was not palpable. Labo- 
ratory examination revealed a white 
blood count of 136,000 per eubie milli- 
meter with 78 per cent lymphocytes. 
Pertussis hyperimmune rabbit serum, 
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60,000 units total, was administered 
over a period of three days. Procaine 
penicillin, 300,000 units daily, and 
Chloromyeetin, 1.0 Gm. daily, were 
commenced. 

Because of increasing emphysema, 
dyspnea, and exudate within the lungs, 
oxygen and steam were administered 
continuously from June 7 to June 15. 
A generalized convulsion followed the 
prolonged apnea associated with one 
severe paroxysm. The child appeared 
to be extremely dyspneie and orthop- 
neice but the heart sounds were of good 
quality and the liver was not palpable. 
On June 14 the venous pressure in the 
external jugular vein was 35 mm. of 
saline, the temperature had become 
normal, the heart rate was 120 per 
minute, and the respiratory rate was 
30 per minute. 

On June 17 the heart sounds were 
of poor quality and the liver was pal- 
pated 3 em, below the costal margin. 
Roentgenogram of the chest at this 
time revealed emphysema, increased 
hilar markings, and a cardiothoracic 
‘ratio of 0.50. The configuration of 
the heart was normal. The first heart 
sound at the apex continued to be 
muffled and a soft systolic murmur 
was apparent on June 20. The pul- 
monie second sound was noted to be 
accentuated at this time. On this day 
and on June 21, though the resting 
venous pressure continued at 35 mm. 
of saline, a rise of 130 mm. was pro- 
duced by compression over the liver. 

On June 23, the heart rate was 120 
per minute, the respiratory rate was 
40 per minute, and a presystolie gallop 
rhythm was noted at the apex. This 
latter finding beeame  inereasingly 
prominent until June 26 when it was 
marked. At this time the emphysema 
seemed more marked, the liver was still 
3 em. below the costal margin and 
seemed very tender. Coarse rales were 
still apparent throughout both lung 
fields. No abnormal response to liver 
compression was elicited after June 21. 
During the week ending June 26, the 
child gained 2 pounds despite relatively 
poor food and fluid intake and oe- 
‘asional emesis which accompanied the 
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continued moderately severe paroxys- 
mal coughing. 

Observation until July 6 revealed 
gradual subsidence of signs and symp- 
tomatology relevant to the heart. The 
quality of the heart sounds improved, 
the heart rate diminished to between 
90 and 100 per minute, and the liver 
receded to a level 1 em. below the costal 
margin. Repeated eleetrocardiographie 
recordings revealed no signifieant ab- 
normalities. The child was essentially 
asymptomatic at the time of discharge 
on July 6 and emphysema was the only 
detectable physical abnormality. 


PATHOGENESIS 
Pre-eristing Cardiac Disease.— 
There is no evidence that any pre- 
existing cardiae disease was present in 
The lack of any 
typical murmurs and the return of the 


any of these cases. 


heart toward normal preinsufficieney 
size and configuration after the reces- 
sion of failure in J. T. mitigate against 
the presence of any congenital cardiac 
The enlargement of the 
pulmonary conus noted in the later 


abnormality. 


roentgenograms of J. T. was not pre- 
in the first films and seemed to 
during rather than 
These findings 
and the lack of any suggestive history 


sent 
have developed 
prior to the pertussis. 


of rheumatic fever in these very young 
children any 
pre-existing rheumatie heart disease. 


seem to contraindicate 
No respiratory disease was noted in 
these histories which could have pro- 
duced chronie cor pulmonale. Hyper- 
tension was not detected. At autopsy 
there was no evidence of pre-existing 
eardiae disease in G. C. Thus, it seems 
probable that in these cases myocardial 
insufficiency was consequent to some 
factor which appeared during the 
course of pertussis. If pre-existing 
cardiac disease was present, some ad- 
ditive event occurred during pertussis 


‘ 
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which precipitated the clinical syn- 
dromes observed. 
Myocarditis.—Inflammation of the 
myocardium has been found at autopsy 
by Saphir and Amromin’® in 38 per 
cent of a large series of patients with 
pneumonia. No clinically manifest 
cardiae failure was noted prior to death 
in these cases. Thomson and associ- 
ates'' did not confirm these findings 
in a small series of autopsied patients 
who died pheumococeus pneu- 
monia. However, these workers did 
demonstrate, during pneumonia, the 
development of a characteristic tran- 
sient electrocardiographie pattern con- 
sisting of T-wave depression and in- 
version in Leads I, II, and V, which 
may or may not have indicated tran- 
sient myocardial injury. However, it 
seems probable that a diffuse myo- 
cardial injury, which microscopically 
appears to be a spotty interstitial myo- 


with 


carditis may occur with pneumonia 
and may possibly have occurred in our 
cases, each of whom undoubtedly had 
a pneumonie process in addition to 
other pulmonary changes. The elec- 
trocardiographie pattern found in our 
eases, J. T. and E. T., was not that 
noted by Thomson and associates but 
could possibly have been occasioned on 
a similar basis. 

at- 
never 


A myocarditis that could be 
tributed to H. has 
been reported. However, pathological 
evidence of myocarditis has been found 
in a vast array of infectious diseases, 
including nonspecific upper respiratory 
infeetions (Saphir and Gore™?). Thus, 
it is not improbable that H. pertussis 
or some secondary viral or bacterial 
invader commonly associated with per- 
tussis may produce a toxie myocarditis. 

No evidence of myocarditis was ap- 
parent in any sections taken from the 


pertussis 
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myocardium at autopsy in G. C. How- 
ever, as Saphir has pointed out, myo- 
carditis may readily be missed if 
numerous sections are not made. The 
electrocardiographie pattern of myo- 
earditis is extremely variable. No 
changes may occur, or as Friedberg" 
states variable T-wave changes similar 
to those found in our cases may be 
seen. Prolongation of the Q-T inter- 
val is frequently found in myocarditis. 
Taran and Szilagyi’* have demon- 
strated the frequency with which this 
appears in rheumatic myo- 

The Q-T interval, as evalu- 

QT 
VRR’ 
within normal limits in each of our 
eases. Thus, although none of the 
findings in these cases is inconsistent 
with a myocarditis, whether consequent 
to pneumonia, secondary invading 
organisms, or to H. pertussis, this diag- 
nosis cannot be verified. 

Ventricular Stress.—The  eliniecal 
manifestations of myocardial dysfune- 
tion were consistent with right ventric- 
ular insufficiency alone. The venous 
pressure elevation and hepatie enlarge- 
ment could have been consequent to 
isolated right ventricular disease. The 
pulmonary manifestations could have 
been the signs of loeal disease or evi 
dence of expansion of the extracellular 
fluid compartment consequent to right 
ventricular failure. Thus, right ven- 
tricular stress might account for the 
entire clinieal pattern. 


change 
carditis. 


ated by the formula K = was 


Consequent to interference with the 
venous return to the right ventricle 
during foreed expiration, an unusually 
large inflow may oceur during the ex- 
cessive inspiration which follows the 
paroxysms of pertussis. This will in- 
crease the work of and dilate the right 
ventricle as the older writers pointed 
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out (Musser’® and Pfaundler and 
Schlossman’?). However, the degree of 
increase in venous return occasioned 
by the excessive inspiratory effort of 
the pertussis paroxysm does not seem 
comparable to the tremendous increases 
in venous return which Yeomans and 
collaborators'’® and Beck and Holman" 
found were necessary to produce ex- 
tension beyond the critical fiber length 
and manifest failure in the normal 
heart. We have not noted any definite 
correlation between the severity of 
paroxysmal coughing and the develop- 
ment of myocardial insufficiency. Cer- 
tainly extremely severe paroxysmal 
coughing has been noted in many chil- 
dren who have not developed myo- 
cardial insufficiency. Some other or 
at least some additional factor must 
operate to occasion myocardial dys- 
funetion in the few eases in which it 
appears. 

An inerease in the peripheral resis- 
tance in the pulmonary cireuit may 
arise subsequent to the increased intra- 
alveolar tension, anoxia, and pulmo- 
nary interstitial emphysema of severe 
obstructive pertussis as will be clarified 
later. Sueh an inerease in peripheral 
resistance could conceivably cause a 
sufficient increase in right intraven- 
tricular residual blood to extend the 
fibers beyond their critical length. 
Only pulmonary embolism has been re- 
ported to produce such a syndrome, 
and this commonly results in early 
death. Fineburg and Wiggers'* have 
demonstrated experimentally that pul- 
monary resistance can be increased by 
applying a clamp to the pulmonary 
artery in dogs without any evidence 
of right ventricular failure until a 
certain critical level is reached. Be- 
yond this level rapid elevation of 
venous pressure with equally rapid fall 


in cardiae output resulted in manifest 
eardiae failure and early death. The 
tremendous increase in peripheral re- 
sistance (58 per cent decrease in vas- 
cular cross section) required to oe- 
casion this syndrome and the rapid 
course of failure thercafter does not 
seem consistent with the clinical course 
observed in these eases. 

However, a pattern of right ventric- 
ular insufficiency consequent to pul- 
monary hypertension has been de- 
scribed in pulmonary embolism, em- 
physema, and other chronic pulmonary 
disease states which is apparently dis- 
tinct from the suddenly apparent, 
rapid, right ventricular failure demon- 
strated experimentally by Wiggers. 
This clinical combination of marked 
pulmonary disease and slowly progres- 
sive right ventricular insufficiency 
seems quite similar to the cases re- 
ported herein. Wood'® demonstrated 
that a consistent electrocardiographie 
pattern of T-wave inversion in Lead 
III and the right precordial leads aec- 
companied this right ventricular stress, 
whether due to the moderate prolonged 
overwork associated with chronic em- 
physema or due to the sudden extreme 
overwork associated with pulmonary 
embolism. He found that the same 
electrocardiographie pattern might ac- 
company myocarditis (rheumatic or 
diphtheritic) or pneumonia. As this 
pattern may be produced by the known 
myocardial injury associated with myo- 
carditis, it is reasonable to assume that 
it indicates myocardial injury when 
found in association with right ventric- 
ular overwork. These electrocardio- 
graphic changes are proportional to 
the degree of ventricular stress and in 
the acute instances are frequently as- 
sociated with clinical failure (Wood). 
Conversely, Wood states that he has 
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seen no reasonably proved case of pul- 
monary embolism with right ventricu- 
that failed 
this elect rocardiographie pattern. The 
in the 


lar insufficienes to show 


electrocardiographie patterns 
reported cases seem to indicate that 
a predominantly right ventricular in- 
jury was present. The T-wave inver- 
the 
changes in the right precordial leads 
in J. T. 


tricular stress. 


sion in Lead and T-wave 


are consistent with right ven- 


The progressive and persistent en- 
the 
and the accentuated pulmonic 
J. T. 


highly suggestive of pulmonary hyper- 


largement of pulmonary conus, 


second 


sound noted in and KE. T. are 


Anoxia has been demon- 


strated to increase the peripheral re- 


tension. 


sistance in the pulmonary circuit 
( Friedberg’ The persistent mild 
anoxia consequent to bronchiolar 
obstruction and the recurrent severe 


anoxia associated with paroxysmal 


coughing may have increased pulmo- 


nary peripheral resistance in these 


cases. The alveolar eetasia of the com- 
petisatorys and obstructive emphysema 
have produced a 


the 


noted in each may 


sufficient decrease in funetioning 
peripheral pulmonary bed to create a 


pe- 


these 


significant increase pulmonary 


ripheral resistance. Though 
factors are of undoubted importance, 
a possibly more significant faetor was 
of pulmonary 


the probable 


interstitial emphysema. 
Macklin and Macklin 
strated that pulmonary interstitial em- 


presence 
have demon- 


phvsema is a frequent complication of 


many pulmonary diseases and may 
cause great interference with pulmo- 
blood tlow. Their work demon 


strated that any factor whieh increases 
the 


vradient between 


the 


he pressure 


\ esse! 


alveolus and pulmonary 
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sheaths may permit rupture of air into 
these sheaths with subsequent vascular 
In three 


factors which may induce this alveolar 


compression, pertussis all 
rupture combine to an unusual degree : 
(1) foeal atelectasis with compensatory 
local alveolar eetasia secondary to the 
diffuse bronchiolar disease, (2) dimin 
ished pulmonary blood flow seeondary 
to the obstructed venous return during 
the (3) 


increased intrapulmonie pressure as 


paroxysmal expiration, and 


sociated with the forced expiration. 
Macklin and Macklin point out that 
the infrequeney with whieh this c¢on- 
dition is diagnosed does not mitigate 
against its presence. They emphasize 
that 
the more malignant because it may be 


occult: interstitial emphysema is 


under greater than atmospherie pres- 


until it has free eeress to the 


mediastinum and subeutaneous tissues 


sure 


where it may be clinically recognized. 
that 
alveolar rupture has eceurred, further 


These workers emphasize once 


intense inspiratory efforts increase 
alveolar distention and the aceumula- 
tion of perivascular air. As this ae- 
cumulated air interferes with pulmo- 
nary elasticity, it stimulates increased 
dyspneie inspiratory efforts and a 
evelie increase in interstitial emphy- 
sema results. Then *‘airlock’’ appears 
as the chest is maintained in a hyper- 
expanded position with rapid shallow 
With this pro- 


in the 


inspiratory excursions. 


gressive aceumulation of air 


vaseular sheaths, distinet vaseular com- 


pression, inerease in pulmonary pe- 
ripheral resistance, and increase in 
right ventricular work may _ result 
Maeklin and Maeklin 


Karsner*' states that pulmonary in- 


terstitial emphysema is commonly 


found in the lungs of children dying 


with pertussis. Fevrter,** in a review 


— 
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i! 100 eases of pertussis which came to 
stated that alveolar rupture 
vas noted and that pneumothorax and 
nterlobular emphysema the pe 
riphery of both lungs was frequently 
found. Subpleural, mediastinal, and 
subcutaneous emphysema have been re- 
ported in pertussis (Sauer®*) indieat- 
ing a probably much higher incidence 
of pulmonary interstitial emphysema. 
the 
large amounts of bronehiolar exudate 


Hvperexpansion of chest with 
and marked respiratory difficulty was 
noted in each of the cases which showed 
myocardial insufficieney. Chest roent- 
venograms revealed diffuse patehy in- 
filtration with 
generalized emphysema in each. 


and foeal atelectasis 
Large 
emphysematous blebs were noted by 
roentgenogram at the height of myo- 
cardial inefficiency in J.T. and a small 


right-sided pneumothorax was noted 
by roentgenogram three days before 
death in G. C. At autopsy, the lungs 
of GLC. 


bronehiolar 


revealed marked emphysema, 
exudate, 
pheumo- 


obstruction by 
foeal atelectasis, interstitial 
nia, and interstitial emphysema. J. T. 
apparently developed a compensated 
respiratory acidosis, indicating severe 
obstructive disease. It thus seems quite 
probable that extensive pulmonary in- 
terstitial emphysema was present in 
each ease. It is also logical to assume 
that the vaseular compression conse- 
to this pulmonary interstitial 
emphysema could have 
significant increase in the resistance of 
the pulmonary circuit. As the normal 
diastolie pressure in the pulmonary 
cireuit is only 4 to 8 mm. Hg, such an 
increase in pulmonary peripheral re- 
sistanee could readily produce a major 
inerease in right ventricular work. 


quent 
produced a 


The presence of anoxia, emphysema, 
and pulmonary interstitial emphysema 
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in association with electrocardiographie 
changes typical of right ventricular 
stress strongly suggests that the mani- 
fest right ventricular insufficiency was 
consequent to pulmonary hypertension. 
Kriedberg'’ has pointed out that the 
elevation of right intraventricular 
systolie pressure consequent to an in- 
crease in pulmonary peripheral resis- 
tance may interfere with the coronary 
drainage into the right ventricle. He 
this may 
for the myocardial 


postulates that mechanism 
partially account 
ischemia which appears to be present 
in acute and chronie cor pulmonale. 
Wood" feels that the strain of exces- 
sive work in acute cor pulmonale can 
account for myocardial injury without 
postulating a coronary ischemia. In 
either case when superimposed upon 
the increased eardiae work necessitated 
by anoxemia, fever, and severe parox- 
ysmal coughing, such myoeardial in- 
jury might readily produce clinical 
eardiae failure. 
DISCUSSION 

The extended course of the myocar- 
dial injury in these cases is worthy of 
note. In J. T. an abnormal response to 
liver compression, indicating right ven- 
tricular isufficiency, persisted for five 
weeks. Radiologic evidence of cardiac 
enlargement persisted for at least five 
months electrocardiographie 
changes indicative of myocardial in- 
jury continued for six weeks. Mani- 
fest failure recurred several weeks 
after clinical recovery. It is thus ap- 
parent that severe myocardial injury 
ean result from this syndrome which 
warrants prolonged convalescent care. 

The response of the myocardial in- 
sufficiency to therapy in J. T. and G. C. 
is of extreme practical importance. It 
is well known that most types of acute 
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eardiae failure respond poorly to 
digitalis. However, though in each 


ease the myocardial insufficiency con- 
tinued to progress, in both J. T. and 
G. C., digitalization produced immedi- 
ate improvement in heart rate and liver 
and lung engorgement. As in the case 
reported by Thompson,’ the use of 
mereurial diureties in J. T., with econ- 
sequent decrease in the volume of the 
extracellular fluid compartment, pro- 
duced recession of all of the manifesta- 
tions of myocardial insufficiency. Thus, 
in view of the therapeutic efficacy of 
digitalis and diuretie agents in this 
syndrome, symptomatology suggestive 
of myocardial injury during pertussis 
warrants thorough investigation. 
Evidence of pulmonary interstitial 
emphysema, the 
chest, dyspnea, and depression of the 
diaphragms with enlarge- 
ment of the liver and spleen has been 
a frequent complication of pertussis in 
our experience. As each of the cases 
of myocardial insufficiency which we 
have seen has been associated with this 
condition, it has been exceedingly dif- 
ficult to distinguish the early mani- 
festations of eardiae failure from the 
pre-existing pulmonary state. Seeond- 
ary pulmonary infection, emphysema, 
and interstitial emphysema accounted 
for a large portion of dyspnea, tachy- 
cardia, rales, cyanosis, and apparent 
hepatic enlargement and always pre- 
ceded the development of myocardial 
insufficiency. However, in addition to 
the electrocardiographie and radiologic 
alterations in the heart, venous pres- 
sure elevation provided evidence of 
actual myocardial abnormality. The 
manifestations of pulmonary intersti- 
tial emphysema were mistaken for early 
signs of myocardial insufficiency in 


hyperexpansion of 


apparent 
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several patients who were subsequently 
shown to have normal venous pressures. 

These reported cases seem to demon- 
strate a causal relationship between 
the severe pulmonary complications of 
pertussis and the development of myo- 
cardial insufficiency. In this series 
signs of cardiae disease appeared only 
in eases where bronchiolar obstruction, 
focal atelectasis, and emphysema had 
been present for one week or more. 
Marked emphysema, large emphysema- 
tous blebs, or pneumothorax were pres- 
ent in each of the cases reported and 
were noted on histological examination 
of the lungs of G. C. Macklin and 
Macklin?’ demonstrated that this elin- 
ical pattern is always accompanied by 
interstitial pulmonary emphysema and 
clearly showed that this latter condi- 
tion increases the work of the right 
ventricle. In J. T. and G. C. the mani- 
festations of pulmonary interstitial 
emphysema were followed by and fused 
with manifest eardiae failure, while in 
E. T. the interstitial emphysema itself 
dominated the clinical picture and was 
associated with only minimal evidence 
of right ventricular dysfunction. Thus, 
the appearance of right ventricular in- 
sufficiency in consistent association with 
pulmonary emphysema seems to indi- 
cate that the cardiac manifestations 
noted in these children were due to 
overwork and injury of the right ven- 
tricle. 

CONCLUSIONS 

1. Myocardial insufficiency may be 
a complication of pertussis. 

2. The clinical manifestations of 


myocardial insufficiency seen during 
the course of pertussis are associated 
with the manifestations of pulmonary 
interstitial emphysema and may be 
consequent to the right ventricular 
stress occasioned by this condition. 
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UMBILICAL HERNIA 


I. OCCURRENCE OF THE INFANTILE Type IN NEGRO INFANTS AND CHILDREN 


Kk. Perry Crump, M.D. 
NASHVILLE, TENN. 


ILE benignity of umbilical hernias 

in infants, the tendeney toward a 
more or less complete disappearance of 
the defect as the child grows older, and 
the fact that its existence carries no im- 
plication of propensity to congenital 
anomaly, have seemed to combine to 
withdraw serious consideration from 
the condition. The unusually high fre- 
quency of umbilical hernia in Negro in- 
fants and small children, however, has 
served to sporadically focus attention 
in this direction long enough to em- 
phasize the relative rarity with which 
the abnormality is observed in white 
subjects. 

It is the purpose of this discussion 
to briefly review some of the few avail- 
able contributions to the subject, and 
to present data from observations made 
on infants and children in the Nashville 
metropolitan area relative to the sex 
and age incidence of umbilical hernias 
in Negroes, 

For purposes of classification,’ three 
forms of umbilical hernias are usually 
recognized : 

1. Congenital—due to faulty union 
of the visceral plates in the middle line. 

2. Infantile—occurs soon after birth 
due to vielding of the umbilical ciea- 
trix, after separation of the umbilical 
eord. 

3. Adult—oeceurs later in life, e.g., 
women who have borne many ‘children. 
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The present discussion is coneerned 
primarily with the infantile type. 

Jones* ealled attention to the fact 
that umbilical hernia is seen with far 
ereater regularity in Negro infants 
than in whites. He indicated that this 
was true at the Boston Lying-In Hos- 
pital, even though Negro and white in- 
fants enjoyed the same benefits in pre- 
natal and postnatal care. Moreover, 
the management of the cord was identi- 
cal. His estimate that umbilical hernia 
occurred in about 90 per cent of Negro 
children presenting at his elinie (Hub- 
bard Hospital) was doubtless too high. 
He quotes Smith, of Freedman’s Hos- 
pital in Washington, D. C., who found 
that of 999 Negro infants* and pre- 
school children examined, umbilical 
hernia was observed in 58.8 per cent 
of the former, and 15.7 per cent of the 
latter. 

Evans* studied a large number of 
‘‘eolored’’ and white infants at two 
health centers in Cleveland, Ohio. All 
subjects were 1 vear of age or less. 
Of 1,339 colored infants, 24.7 per cent 
revealed umbilical hernias, while only 
8 per cent of 798 white infants were 
similarly affected. A careful search of 
the literature has failed to reveal any 
similar study for purposes of compari- 
son. Exeept for Smith’s reference to 
the preschool child, no data could be 
found pertaining to the frequeney of 
hernia in children beyond the period 
of infaney. 


*Under 1 year of age. 


214 


| 
< 


CRUMP: 


O’Leary* could find only sixty-two 
umbilical hernias in 80,000 admissions 
io the University of Oklahoma Hospital 
during an eighteen-year period. Of 
these sixty-two cases, only twenty-two 
were of the infantile type. Albeit, no 
classification of the infantile type her- 
nia was made as to racial distribution, 
the data assert the presumption that 
few Negro infants and small children 
were represented in the large group of 
hospital admissions. 

Jaffe’ referred to 150 cases of um- 
hilieal hernia in infants and children, 
and stated that the majority of the 
children were more or less undernour- 
ished and of the plebeian class. Many 
of these children had family histories 
of hernia in one or both parents. <Ae- 
cording to him, the prevalence of her- 
nia in general is far greater among the 
European masses than in Americans, 
due to factors of undernutrition, poor 
hygiene, and inadequate medical at- 
tendance at birth, in the former. 


ETIOLOGY 
A great many causes have been ad- 
vaneed to explain the excessive fre- 
queney of umbilical hernia in the Ne- 
gro infant and small child. High on 
the heterogeneous list of indictments 
are rickets, malnutrition, colie and con- 
stipation, excessive crying, poor natal 
and postnatal care, phimosis, ete. 
lason® suggests that the main factors 
appear to be poor natal or postnatal 
care of the umbilical cord, and rickets. 
He lists five areas on the posterior sur- 
face of an umbilicus where herniation 
can take place: **.. . into the umbilical 
vein, into one of the umbilical arteries, 
into the urachus, or directly in the 
center of the umbilicus through the 
thinned-out fascia of Richet.’’ 
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Rickets, so commonly cited hereto- 
fore, could hardly be currently consid- 
ered an important cause, inasmuch as 
the hernia has usually appeared before 
the infant reaches the age at which 
rickets is prevalent. In addition, 
whereas clinical rickets has become 
relatively rare in our experience, the 
high frequency of the umbilical defect 
remains undisturbed. Moreover, no 
variation in the incidence of umbilical 
hernia has been observed in relation to 
such socio-economic factors as might in- 
fluence dietary adequacy. 

Carter’ cites Moschowitz who re- 
garded the pathogenesis of umbilical 
hernia as similar in detail to other 
types of abdominal hernia that occur 
through openings in the coverings of 
the abdomen, which are made by strue- 
tures passing from within the trans- 
versalis fascia outward. The hernia- 
tion usually oceurs through the supe- 
rior quadrant of the umbilical apera- 
ture, through which the umbilical vein 
passes to join the falciform ligament. 
The protruding sae is lined by peri- 
toneum and is covered by greatly at- 
tenuated transversalis fascia, atten- 
uated superficial fascia, subcutaneous 
fat, and skin. 

Mahorner® indicates that the under- 
lving causes of the high incidence of 
umbilical hernia in the Negro are prob- 
ably absence of the umbilical fascia in 
a higher percentage of Negroes than 
in the Caucasian race. He refers to 
the observations of Gorelow who found 
the umbilical faseia deficient in 40 per 
eent of 300 bodies studied, and sug- 
gests that this deficiency of fascia per- 
mits the development of umbilical her- 
nia 
etiological factors appear. 


much more readily when other 


The predilection of Negroes to her- 
niation at the umbilicus attests the sig- 
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Fig. 1—A, F, G, and H, From Afrika by Von Ernst Fuhrmann. B and £. From 
Primitive Negro Sculpture by Paul Guillaume and Thomas Munro, copyright, 1926, by Thomas 
Munro; used by permission of Harcourt, Brace & Co., Inc. C and D, From African Negro 
Sculpture by James Johnson Sweeney, The Museum of Modern Art, New York. 
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(Cont’d).—For legend, see opposite page. 
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nificance of racial background, suggests 
the importance of heredity, and im- 
plies the possibility of a familial pre- 
disposition. Observations already made 
in another phase of the present study 
support the latter implication. 

Several vears ago, a pathologist from 
the Belgian Congo, on a brief visit to 
Hubbard Hospital, related that the 
presence of umbilical hernia in the 
African natives is a frequent observa- 
tion. With this in mind, the Fisk Uni- 
versity colleetion of literature on Af- 
rican art and seulpture was consulted 
to determine to what extent the um- 
hilieal defeet had been appreciated and 
copied by those concerned with the ar- 
tistie reproduction of body form and 
contour. Fig. 1 not only presents vari- 
ous tribal subjeets with large hernias, 
but also reveals decorative searring sur- 
rounding the defeet, and would seem 
to suggest that these hernias are re- 
garded as valuable for ornamental pur- 
poses. 

Buford,’ suggested that some hernial 
rings, whieh have been 
closed, may be reopened by increased. 
abdominal pressure caused by exces- 


previously 


sive coughing in bronchitis and pertus- 
sis. He was impressed with the large 
proportion of patients with umbilical 
hernia observed in the dispensary as 
compared with those found in his pri- 
vate practice, and attributed this to 
prenatal and postnatal malnutrition, 
with consequent digestive disturbances 
and excessive erying. 

Wakeley,’’ in 1930, ealled attention 
to the inerease in the incidence of um- 
bilieal hernia during the previous 20 
to 30 vears. He attributed this to: 
(a) More artificial feeding, predis- 

posing to disturbanees such as 
flatulenee, distention and con- 
stipation, and 
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(b) Traction on the cord at the time 
of birth, or within one week 
after birth. 

Baty and Wagner" state that um- 
hilical hernias often develop in infants 
with cutis navel, a congenital anomaly 
in which the skin overlaps the umbili- 
eal cord to a varying length. 

Aside from observations suggesting 
a basie anatomical deficiency in the 
supporting fascial framework of the 
umbilicus in Negro infants, no other 
fundamental or substantial explana- 
tion is at hand. One is struck by the 
high frequeney of umbilical hernia in 
the presence of cretinism'™ and by 
the reportedly large numbers of pre- 
mature infants who display the defect, 
even among white subjects. Wilkens'* 
indicates that poor musele tone is ob- 
served as a consequence of decreased 
thyroid function, and that this is often 
responsible for a large protuberant 
abdomen with umbilical hernia. The 
additional propinquity or common fac- 
tor in the eretin and premature infant 
is apparently a low basal metabolic 
rate. 

Smith’ states that the infant 
emerges from a state of presumably 
low heat production during fetal life 
to a neonatal period in which standard 
metabolism appears to be less than that 
of the adult, and considerably below 
that of the child. He points out that 
the metabolism of premature infants 
tends to be slightly less, in proportion 
to body surface area, than that of in- 
fants born at term, and that this dis- 
crepancy is greater in the smallest pre- 
mature. 

METHODS OF STUDY 


In the endeavor to insure representa- 
tive sampling of subjects residing in 
the community, during the course of 
this study 979 Negro infants and chil- 
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dren were examined from the Hubbard 
Hospital Premature Station, Pediatric 
O.P.D. and Wards, and from several 
city well-baby clinics and nursery 
schools. In addition, 258 children 
(aged 5 to 16 years) were examined 


or absenee of the abnormality accord- 
ing to sex and age. 

The hernia was considered absent 
when no patent umbilical defect or um- 
bilieal protrusion could be demon- 
strated, or when a ring, though patent, 


Fig. 2.—A, Large hernia with ring measuring 2.8 cm. in diameter. B, lEffect of increased 
intra-abdominal pressure (coughing). 


from two loeal private schools involv- 
ing all grade levels, from kindergarten 
through the twelfth grade. 

No attempt was made to evaluate 
hernias in terms of size, duration, 
course, treatment, ete., the objective 
heing simply to determine the presence 


was immediately reinforced below by 
a firm resistant structure providing 
protection and support against hernia- 
tion or protrusion. This latter condi- 
tion was classified as a plastic residual 
of a previous hernia which had under- 
gone adequate resolution. 
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A hernia was considered present 
when the patent umbilical defect per- 
mitted protrusion of intra-abdominal 
structures into the cleft, or allowed the 
exploring finger tip to advance with 
facility into the space of the abdominal 
cavity. Ofttimes, a history of recent 
umbilical bulging with straining at 
stool, erying, or coughing was accepted 
as supporting evidence suggesting the 
presence of a hernia. In questionable 
or borderline cases, it was found ad- 
vantageous to foster an increase in in- 


TABLE I. 


AGE 


FREQUENCY OF UMBILICAL HERNIA IN PREMATURE INFANTS BY AGE (GROUP 1) 
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groups. Group I consists of subjects 
with a birth weight of 2,500 grams or 
less, and is comprised principally of 
infants included in the Hubbard Hos- 
pital Premature Program. Group II 
contains those infants and children 
whose birth weights classify them as 
full-term (Table I). 

The influence of age level on the 
frequeney with which umbilical hernia 
can be demonstrated in premature in- 
fants is immediately apparent, for a 
difference of 26.2 per cent is to be 


PER CENT 
WITH HERNIA WITH HERNIA 


Less than 1 yr. 
1 to 2 yr. 


44 45.4 
5 19.2 


Totals 


49 3.8 


TABLE IT. 


AGE 


FREQUENCY OF UMBILICAL HERNIA ACCORDING TO AGE 
(NONPREMATURE SuBJECTS—GRouP IT) 


PER CENT WITH | 
HERNIA 


NUMBER 
| WITH HERNIA 


Less than 1 yr. 


8-16 yr. 

Totals 
tra-abdominal pressure through the 
precipitation of erying or mock cough- 
ing. In these eases, the rhythmical or 
synchronous appearance of a bulging 
mass at the umbilical site, and in many 
instances the demonstration of crepi- 
tation in the protuberance, determined 
conclusively the presence of a hernia 

(Fig. 2). 

INCIDENCE 

A total of 1,237 subjects were ex- 
amined, and of this group, 329 or 26.6 
per cent demonstrated umbilical her- 
nias. For the sake of convenience, the 
cases were first divided into two major 


280 


found between those of less than 1 year 
of age and those of 1 to 2 years. There 
is no suitable explanation available for 
this tendency of the premature infant 
to rapidly repair the hernial defect in 
the ventral abdominal wall. Imma- 
turity might be cited as a possible un- 
derlying factor, for obviously the her- 
nia tends to close with advance in age. 
Relatively recent work, however, by 
Christie," Anderson,’® and _ others'’ 
would seem to challenge this possibil- 
ity, inasmuch as these investigators 
have published data on observations 
suggesting that pound for pound, the 


|_| 
| 
CASES | 
26 
437 182 41.6 
1-2 yr. 235 67 28.5 
3 yr. 82 13 15.9 
4 yr. 44 7 15.9 
5 yr. 54 5 9.3 
6 yr. 56. 3 5.4 
7 yr. 48 3 6.3 
00 
= 
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Negro infant is more mature than the 
white. These views, of course, are not 
easily reconciled with the common ob- 
servation that the incidence of umbili- 
eal hernia in the Negro infant far sur- 
passes that observed in white infants, 
regardless of degree of maturity. 
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eleven were children above 4 years of 
age. Even more striking is the fact 
that no instance of hernia was observed 
in a child above 7 years of age (Fig. 
3). 

It was to be expected that the fre- 
queney of hernia in the premature 


Age Frequency of 


Umbilical Hernia 
(Full Term Subjects) 


Age in Years 


Fig. 3. 


Dunham” cites Ylppé who found 
that premature infants were more fre- 
quently subject to hernia than full- 
term infants, and that the incidence 
was greater the smaller the infant. 
Hess and Lundeen"* state that more 
than 70 per cent of premature infants 
develop umbilical hernia of sufficient 
size to require early attention. 

This same tendency toward closure 
of the hernial defect with advance in 
age is observed in infants and chil- 
dren with full-term backgrounds 
(Table IT). 

It is of significance that, of 280 her- 
nias discovered in this group, only 


would be higher than in full-term in- 
fants. In this study, however, the in- 
cidence of umbilical hernia was not 
significantly higher in premature in- 
fants than in the nonpremature group, 
and it is to be noted that after the 
first year of life the hernial defect 
disappeared more rapidly in the 
former. The number of premature in- 
fants under consideration is not large, 
and for this reason no conclusions, 
based on these observations, seem justi- 
fied. 
SEX 


Of 1,237 subjects examined, the fol- 
lowing sex distribution was observed 
(Table III). 


Hl 
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TAsLe LIL. Frequency Or UMBILICAL HERNIA ACCORDING TO SEX 
TOTAL CASES WITH HERNIA 
NUMBER PEK CENT NUMBER PER CENT 
Males 617 19.9 156 25.3 
Females 620 50.1 173 27.9 
Totals 1,237 100.0 329 26.6 


It is obvious from these data that 
sex exerted little influence on the fre- 
queney of umbilical hernia such as ob- 
tains, for instance, in the case of in- 
guinal hernias, where the ratio is eight 
to ten males to one female.® 

Barrington-Ward"’ suggests that um- 
bilieal hernia is usually found in the 
female, though he presents no data to 


Ile 


notes that the usual time of appearance 


display this sexual predominance. 


is within a few weeks of birth, and in- 
dicates that there is a strong tendency 
His 
experience supports the common ob- 
that 
or strangulation is practically unknown 


to natural cure in these hernias. 


20, 21 


servation” * * ineareeration 


in infants and children. Only one 
such ease, a 17-month-old girl, was ob- 
served in the present study. She was 
submitted to operation and recovered 
uneventfully. Miller?’ in 
all eases of umbilical hernia admitted 
to the Massachusetts General Hospital 


for a period of twenty vears, found 


reviewing 


only one case of strangulation in an in- 
fant. 

Ladd and Gross*' estimate that um- 
bilical hernias are about twice as com- 
mon in girls as in boys, and suggest 
that this is possibly related to the less 
well-developed museulature in the fe- 
male. 

Jaffe® that 
appears four times as often in females 


stated umbilieal hernia 
as in males, while Carter’ maintained 


that there is no apparent difference in 


(Average 
females) 


males plu- 


the two sexes. None of these reports 
is supported by specific data on sex 
frequency. 


SUMMARY AND CONCLUSIONS 


1. A total of 1,237 infants and chil- 
dren were examined to ascertain the 
age and sex frequency of umbilical 
hernia in Negro subjects. Of this 
group, 329 or 26.6 per cent revealed 
the defect. 

2. This umbilical abnormality was 
observed somewhat more commonly in 
the young premature infant than in 
subjects with full-term backgrounds, 
but the difference is of a smaller order 
of magnitude than anticipated. The 
relatively small number of infants ex- 
amined in the premature group might 
explain the latter observation. 

3. Sex exerted no significant influ- 
ence upon the frequency of umbilical 
hernia, inasmuch as females exceeded 
males by only 2.6 per cent. 

4. Age is of decisive import, for the 
incidence of the umbilical defeet varies 
inversely with the age of the subject. 
It is found very frequently during the 
first vear of life, but was not found in 
a single instanee in children above 7 
vears of age. Of all cases studied, the 
condition oceurred in 42.3 per cent of 
those less than 1 year of age, and in 
27.6 per cent of those between 1 and 
2 vears of age. 

5. The many conditions commonly 
cited as causes of umbilical hernia in 
infants and children attest the existing 
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contusion and uneertainty regarding 
ihe fundamental etiological basis for 
the condition. 

6. The defect carries a strong racial 
predisposition, and probably oceurs 
about eight times more frequently in 
Negroes than in whites. There is evi- 
dence at hand also to indicate a familial 
predilection for the condition. 

7. The fact that a low basal meta- 
holie rate is associated with conditions 
in which umbilical hernia is commonly 
found (eretinism prematurity) 
suggests that this factor may be re- 
lated. Experimental studies are under 
way at present to test the significance 
of this observation. 
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A PEDIATRIC RESIDENT PROGRAM IN A 
NONUNIVERSITY HOSPITAL 


H. E. THEetanper, M.D. 
San Francisco, Canr. 


N EXPLORATORY study of the 
nonuniversity hospital as a train- 

ing place for residents who intend to 
practice pediatries was undertaken 
three years ago. Many hospitals not 
connected with medical schools have 
no paid faculty and any teaching that 
is done must be by volunteer doctors. 
Can such a hospital offer adequate 
training to a young physician? What 
services are necessary? How should 
the program be arranged? How long 
does it take to master a subject such 
as allergy sufficiently to have a work- 
ing knowledge of it? These were some 
of the questions we sought to answer. 
Advanced training, such as for a 
specialty, is dependent on the prepara- 
tory education. Even though all the 


residents come from class A medieal- 


schools, they show variation in train- 
ing more than that due to inherent 
ability. In general, all are accustomed 
to work directly with patients and 
show remarkable technical skill. Most 
of them still think chiefly in terms of 
the interesting case with little or no 
orientation in psychiatry or sociology. 
Only a few have some concept of 
growth and development. 

At the start of the study members of 
the resident staff were asked to outline 
a desirable two-year service. This, and 
the staff’s personal experience in the 
demands of practice, formed the basis 
for the revised program. 


From the Department of Pediatrics, Chil- 
dren's Hospital. 


Children’s Hospital in San Fran- 
cisco is particularly fortunate in hav- 
ing, in addition to its pediatric ward, 
a communicable disease department, a 
child guidanee center, active surgical 
and orthopedic divisions, a large ma- 
ternity service, and an outpatient de- 
partment. With these basic units in 
mind the services have been divided 
as follows: 

First year: Six months on the com- 
munieable disease division ; six months 
in the outpatient department and child 
guidance, time being approximately 
equally divided between the latter two. 

Second year: Six months in medical 
pediatrics and six months in surgical 
pediatries combined with the newborn 
and premature nurseries. 

Since preparation for practice was 
the goal set for our training program, 
the following details of the various 
services have been instituted : 

1. In order to prepare for that part 
of practice which deals with the new- 
born and infant, the resident examines 
all newborn and premature infants, 
holds group discussions with mothers 
on dismissal from the hospital to an- 
swer questions, and participates in the 
well-child clinic. The resident attends 
cesarean sections, and difficult or pre- 
mature deliveries, assuming responsi- 
bility for proper resuscitation. At the 
beginning of the training period, meth- 
ods and techniques of resuscitation are 
reviewed jointly by the obstetrie and 
pediatric staffs. 
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One hour weekly after the well-child 
conference members of the staffs of 
child guidance and pediatrics meet to 
discuss the normal ehild, his growth 
and development and the impact of the 
environment upon him. The discus- 
sions open at the beginning of the 
resident year with the details of ex- 
amination of the newborn infant, types 
of defects encountered, telling parents 
about defects, prenatal education, 
rooming-in, breast feeding, and ques- 
tions that are raised by new mothers. 
There is a rough budgeting of time 
but in general as many sessions are 
spent on a given age period as are 
needed to clarify the questions raised. 
The diseussions proceed to the age of 
training and the problems associated 
with it, the nursery school years, the 
school age, and finally adolescence. An 
effort is made to cover all aspects, the 
physical growth, mental and emotional 
development, and socialization of the 
young. Members of other disciplines, 
namely, education, religion, sociology, 
anthropology, and recreation are freely 
called upon to participate at different 
times. 

2a. In order to prepare for office 
practice other than infant eare, the 
outpatient clinics have been set up to 
simulate an office. Visits are made by 
appointment and the resident has re- 
sponsibility for diagnostic and thera- 
peutic measures. The senior physician 
in charge of a given session reviews 
these practices with the residents, acts 
as consultant, and sees patients if the 
day is crowded. Experience is gained 
in the proper management of consulta- 
tions, referals, hospitalization, and fol- 
low-up of patients. 

To supplement this training a semi- 
nar on practical pediatrics is held 
onee weekly. It was felt by the staff 


that there were two neglected areas in 
pediatrics to which residents could be 
oriented by group discussion. One of 
these concerns the ‘‘trivia’’ of prac- 
tice, many samples of which the resi- 
dent is now encountering in the clinic. 
The other is the area that abuts a 
speciality but the problems of which 
are usually brought first to the pedia- 
trician, namely, conditions like stra- 
bismus, feet and hip deformities, 
speech and reading problems. 

b. The child guidance center gives 
the residents not only the benefit of 
group discussions and conferences but 
actual experience in interviews with 
patients, both parents and children. 
Six months is probably the very 
minimal for proper orientation in 
child psychiatry. 

3. The care of the acutely ill patient 
as well as experience in difficult diag- 
nostic problems is obtained on the 
three ward services—pediatrics, sur- 
gical pediatrics, and the communicable 
disease division. 

a. A private nonuniversity hospital 
provides a larger proportion of acutely 
ill patients and fewer diagnostic or 
chronie problems although an appro- 
priate number of these are seen also. 
An attempt is being made to supple- 
ment the resident’s training by build- 
ing up visual aids in the form of slides, 
pictures, and reprints of the unusual 
eases. The Journal Club this year is 
also spending part of its time in the 
review of certain rare and unusual 
diseases. 

b. The teaching of surgical pediat- 
ries is left almost entirely to the sur- 
gical staff. It is supplemented by the 
bedside rounds in which the child 
guidance and pediatric staffs partici- 
pate. The service includes eye, plastic 
work, ear, nose and throat, orthopedies, 
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and general surgery. It gives the 
resident experience in pre- and post- 
operative care, types and management 
of anesthesia, and the emotional prob- 
lems raised by surgery. It is an ex- 
cellent place to study fluid balance and 
it particularly adds to the experience 
of learning techniques from other spe- 
cialties such as the use of the oph- 
thalmoseope, nasal examination, ete. 
e. The communicable disease division 
in a private hospital also differs from 
that in a county hospital, having more 
acute and less chronie problems. It 
offers the most emergencies and the 
greatest number of unusual techniques. 
On this service enter the cases of 
fulminant meningococcie sepsis, the 
patients in need of tracheotomy, the 
respiratory failures, the poliomyelities 
with inability to swallow, and the un- 
conscious patient from whatever cause. 
The service provides excellent experi- 
ence in rapid differential diagnosis, 
the selection of diagnostic procedures 
that will accomplish this and at the 
same time permit speedy institution of 


the best therapy to avoid a fatal out-. 


come. There is probably no other serv- 
ice that tests judgment in face of an 
emergency as does this service. 

These ward services are supple- 
mented by bedside rounds once weekly 
in which nurses, social workers, pedia- 
tricians and psychiatrists participate. 
Onee weekly formal rounds are held 
with detailed study and discussion of 
cases. Both of these rounds are rotated 
through the different pediatric serv- 
ices. Onee a month one of the hours 
is spent on the discussion of fatal 
cases and once a month the tumor 
board meets. 

The rounds and seminars are dis- 
tributed through the week so that 
usually only one hour a day, near the 


noon period, is devoted to such ae- 
tivity. Teaching time is distributed 
among many pediatricians on the staff 
and the individual burden therefore 
is not great. 

4. Other experiences valuable to a 
practicing physician are interspersed 
with the above activities. The social 
service department arranges several 
field trips to children’s institutions 
during the year. Experience in publie 
speaking and teaching is gained by the 
group talks to mothers, the case pre- 
sentation at rounds, and participating 
in lectures to the nurses. Each resident 
pursues a project during the stay at 
the hospital which involves review of 
literature, the study of cases, keeping 
a bibliography, etc. Some of these may 
be published in the original or re- 
vised form, or if this is not done, they 
are bound in a Manila cover and placed 
in the library. This brings dead ree- 
ord room material into readily avail- 
able form. 

The residents are urged to have a 
Journal Club and to participate in the 
Junior Pediatrie Society. 

5. One of the deficiencies in this pro- 
gram has been the lack of adequate ex- 
perience in the subspecialties of pediat- 
ries. The patients acutely ill with 
rheumatie fever or an allergie condi- 
tion will be seen on the wards, and 
some time has been taken from both 
the house and the outpatient services 
to devote to the specialty clinies; but 
there is no time actually set aside for 
undivided application to these clinies 
for a long enough period of time to 
grasp the fundamental principles and 
integrate them into practice. For this 
reason a third-year residency in pediat- 
ries will be attempted. The work will 
consist of attendance at the following 
weekly specialty clinics: allergy, car- 
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diology, neurology, endocrinology, and 
hematology. The other half of the day, 
these being half-day sessions, offers 
opportunity for the resident to select 
a variety of pediatrie activities and 
therefore a chance to supplement de- 
ficiencies in training. There is avail- 
able pathology, x-ray, school health, 
other specialty clinies—notably derm- 
atology, orthopedics, rehabilitation of 
the poliomyelitic patient, prenatal, and 
ear, nose, and throat clinies. This 
should be a very valuable training 
period. 

This is an exploratory program. 
Each vear the residents are asked to 
give an evaluation of the different 
activities, and alterations have been 
made on this basis. A questionnaire is 
also sent to those recently entering 
practice from our school to get their 
evaluation and suggestions. 

The program is presented at this 
time in order to enlist the faculties of 
other nonuniversity hospitals in study 
and diseussion of the original training 
as well as the maintainance of interest 
in learning of practicing physicians. 
The field of pediatries, since its de- 
lineation as a specialty, has expanded 
in scope to include everything from 
cardiology to child guidance and there 
is not much likelihood that it will 
change in character in the foreseeable 
future. In planning a resident pro- 
gram, therefore, not only the content 
must be considered, but also the length 
of time of application to a given facet 
of pediatries to gain a working know]l- 
edge of it. In part this depends upon 
the emphasis that has been given a 
subject during the undergraduate 
years and in part on the ease with 
which experience can be gained after 
formal training has ceased. The latter 


in turn is dependent upon location and 
the availability of clinie appointments. 
Probably a better understanding of a 
disease such as diabetes or rheumatic 
fever is gained by following a few 
patients weekly for a year than by 
seeing many patients daily for two or 
three months. Some problems of edu- 
cation that need elucidation are: (1) 
The preferable order in which the 
training should be presented to the 
resident. (2) The optimum time to 
devote to a single facet to be proficient 
enough to pose as a specialist when 
formal training is over. (3) The total 
time of training under maximum 
efficiency (is two years adequate?). 
(4) The methods of training at this 
stage—should it be entirely bedside, 
or is there a place for seminars, dis- 
cussion groups, or even didactic lee- 
tures? Are these latter methods more 
welcome at this stage of synthesis of 
knowledge than during the undergrad- 
uate years? (5) How ean service to 
the patient and education of the doetor 
be combined without exploiting either? 
(6) In private and semiprivate hos- 
pitals, shall the cost devolve on the 
private patient; if not, who shall pay 
for it? (7) Are practicing pediatri- 
cians interested in carrying on an edu- 
cational program on a volunteer basis, 
or is this expecting too much? 


SUMMARY 


An attempt has been made to organ- 
ize the material in a nonuniversity hos- 
pital in such a manner that a resident 
in training would have the opportun- 
ity and sufficient undivided time to ex- 
plore the different facets of pediatrics 
so that he would be properly oriented 
in each when he enters the practice of 
his specialty. 
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DERMATITIS GANGRENOSA INFANTUM 


LIEUTENANT ALBIN GEDAROVICH, MepicaL Corps, UNITED STATES NAVY 
> 


ERMATITIS gangrenosa infan- 

tum is a gangrenous dermatitis 
which occurs in young children fol- 
lowing the exanthematous diseases or 
independently. Most of the eases re- 
ported in the literature have occurred 
in infants and children below the age 
of 3 years. Reference to a case oceur- 
ring in the immediate newborn period 
could not be found. For this reason 
it was felt that this ease should be re- 
ported. 


CASE REPORT 


History and Physical Examination. 
—On April 8, 1951, a 6 pound 6 ounce 
white male infant was born at the U.S. 
Naval Hospital, Bethesda, Md. The 
labor was of 414 hours’ duration and 
was uneventful. 

On physical examination the infant 
was noted to have large weeping areas 
of skin involving the sealp, back of the 
neck, upper back, buttocks, and scro- 
tum. The rest of the infant’s skin had 


a somewhat waxy feel such as is seen 


in sclerema neonatorum. The ery was 
good, and examination of the heart and 
lungs was negative. Liver and spleen 
were not palpable. Snuffles, palmar, 
or plantar dermatitis were not pres- 
ent, and the Nikolsky sign was nega- 
tive. In view of the possible infectious 
nature of such a condition the infant 
was immediately admitted to the iso- 
lation nursery until suitable labora- 
tory studies could be carried out. 
Perusal of the mother’s chart re- 
vealed that she was a gravida iii, para 
i. She had previously given birth to a 
living child and had had a miscarriage 
at three months. Her Rh factor was 
negative and there was no evidence of 


The opinions and assertions contained here- 
in are the private ones of the writer and are 
not to be construed as official or reflecting the 
views of the Navy Department or the Naval 
establishment at large. 

Present address: WU. S. Naval Hospital, 
St. Albans, N. Y. 


any anti-Rh antibodies in her blood ten 
days before delivery. Interestingly 
enough she had been treated for a 
vaginitis of unknown etiology shortly 
before delivery. <A_ sulfa-containing 
vaginal cream was prescribed, but no 
bacterial cultures were done at that 
time. 

On admission to the hospital her 
membranes were intact, and there was 
only a slight bloody show. Labor pro- 
gressed satisfactorily, and post-partum 
inspection of the placenta revealed that 
there had been a central rupture of 
the membranes. Adherent to one- 
fourth of the periphery was a dark red 
clot which possibly represented an area 
of premature separation. Her temper- 
ature was 100° F. on the first post- 
partum day, but remained flat for the 
remainder of her six-day hospital stay. 

Laboratory Findings.—Immediately 
after birth, blood stydies revealed that 
the infant was Rh negative. A Coombs 
test was negative as was a blood Kahn. 
The red count was 5.9 million with 17 
Gm. of hemoglobin. White blood 
count was 20,600 with 59 per cent neu- 
trophils, 5 per cent bands, 1 juvenile, 
1 myelocyte, 25 per cent lymphocytes, 
4 per cent eosinophils, and 4 per cent 
monoeytes. Seven nucleated red blood 
cells per 100 white blood cells were 
noted. A blood eulture was drawn 
eight hours after birth. 

Course—Oral feedings were with- 
held for the first twelve hours. There- 
after glucose solutions were offered by 
mouth. For the first twenty-four 
hours the temperature remained per- 
sistently subnormal and varied between 
97.2° and 97.4° F. 

During the next twenty-four hours 
the infant’s condition was noted to 
have deteriorated markedly. <A 20- 
ounce weight loss had taken place since 
birth ana it was apparent that large 
quantities of serum were being lost 
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through the denuded skin. His ery 
was weak and his extremities were 
eyanotic. Along pressure points on 
the back, buttocks, neck, and head 
there were noted papules and _ pus- 
tules, many of which had areas of 
hemorrhage about them. 

Three days after birth the tempera- 
ture began to climb and remained be- 
tween 101° and 102° F. Definite areas 
of hemorrhagie necrosis with eschar 
formation were present over the dorsal 
surface of the infant’s body. 

Four days after birth the escharotic 
lesions increased in extent. Fever con- 
tinued and the infant passed a grossly 
bloody stool. Despite intensive ther- 
apy he expired. 


20 polyethylene tube was _ inserted 
to facilitate fluid therapy. Through 
this the infant received saline lactate 
solutions, plasma, and whole blood. 
Despite this, plasma replacement was 
inadequate and on the day of death 
total proteins were reported as 3 Gm. 
with 2.2 Gm. of albumin and 0.8 Gm. 
of globulin. 

Bacteriology.—The initial blood eul- 
ture was drawn eight hours after birth. 
At twenty-four hours no growth was 
reported, but at forty-eight hours a 
hemolytic Staph. aureus was definitely 
demonstrated. On the day of death a 
repeat blood culture again was posi- 
tive for Staph. aureus. Cultures from 
the skin and hemorrhagic pustules re- 


Fig. 1.—Eight hours before death, showing extensive areas of hemorrhagic necrosis. 


Therapy.—Initially petrolatum 
gauze was applied to the oozing areas. 
Crysticillin was started when a blood 
culture was reported positive for hemo- 
lytie Staphylococcus aureus. Later, 
when he did not appear to be respond- 
ing favorably, aqueous _ penicillin 
30,000 u. was given intramuscularly, 
q.3.h., and Chloromycetin was given 
rectally in a dosage of 50 mg. q.4-.h. 
Applications of Furacin ointment were 
made directly to the escharotie skin. 

Because it became evident quite 
early in the course that enormous 
amounts of protein and electrolyte 
were being lost through the skin, a 
venous cut-down was done and a No. 


vealed both hemolytic Staph. aureus 
and hemolytic Staph. albus. No fungi 
were ever isolated and stool cultures 
were negative. Post-mortem blood cul- 
tures showed only E. coli. Unfor- 
tunately no sensitivity studies were 
done. 

Vaginal cultures were not done on 
the infant’s mother ante partum at the 
time of her original vaginitis. How- 
ever, six weeks post partum cultures 
revealed the presence of a hemolytic 
staphylococcus. 

Autopsy.—Post-mortem examination 
revealed the presence of a generalized 
hemorrhagic, gangrenous dermatitis. 
In addition there were hemorrhages 
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into the colon, adrenal, and stomach. 
There were slight pulmonary edema, a 
small subarachnoid hemorrhage in the 
left cerebral hemisphere, and bilateral 
urie acid infarets of the kidnevs. No 


with necrosis and marked diffuse 
hemorrhage throughout the dermis. In 
some areas there were hemorrhagic 
vesicles. In others there was basal cell 
proliferation of the epidermis. 


Fig. 3. 


Fig. 2.—-Section of skin, showing diffuse hemorrhage and necrosis throughout the dermis. 
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Fig. 3.—Section of skin, showing loss of epidermis, extensive hemorrhage, and necrosis. 
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visceral or pulmonary abscesses were 
found. 

Microscopie examination of the skin 
revealed areas of extensive ulceration 


Sections of the adrenals showed ex- 
tensive cortical hemorrhages. 
Examination of the esophagus, stom- 


ach, and small and large intestines 


Fig. 2. 
{ 
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showed marked hemorrhage through- 
out the mucosa, submucosa, and mus- 
cularis. 

DISCUSSION 


Considered originally in the differ- 
ential diagnosis were many of the 
dermatologic conditions peculiar to in- 
faney. The absence of plantar and 
palmar lesions as well as a negative 
Kahn ruled out the presence of syph- 
ilitie pemphigus. The absence of a 
Nikolsky’s sign (ability to remove the 
superficial layers of skin by digital 
friction) and the presence of the con- 
dition from birth tended to rule out 
Ritter’s disease. Likewise, its early 
inception and the absence of any seb- 
orrhea militated against a diagnosis 
of erythroderma desquamativum of 
Leiner. Pemphigus congenitus, which 
is often staphylococeal in origin, could 
not be aecepted fully because bullae 
were never demonstrated. However, 
in view of the fact that hemolytic 
Staph. aureus was demonstrated to be 
present in the blood stream immedi- 
ately after birth, the conclusion that 
this organism and the dermatitis were 
linked together was inescapable. This 
infant undoubtedly represented an ex- 
ample of intrauterine sepsis, with the 
mother’s vaginitis acting as the source 
of the infecting organism. At birth 
the skin displayed lesions suggestive 
of an eezematous dermatitis with large, 
raw, weeping areas. Engrafted onto 
this was the picture of a pyoderma 
which progressed to a hemorrhagic, 
then a gangrenous dermatitis. 


REVIEW OF THE LITERATURE 


Review of the literature reveals re- 
ports on this condition dating back as 
far as 1887, when Crocker’ discussed 
etiology and mentioned the incidence 
of this condition following the then 
prevalent varicella. He felt that it 
occurred in weakened infants and that 
it was due to a microorganism from 
without. 

In primary cases the lesions have 
been deseribed as starting out as dis- 
crete papules which evolve into pus- 
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tules. These become covered with a 
seab. Ulceration occurs and then a 
black eschar which involves the entire 
thickness of the skin ensues. This se- 
quence was confirmed by Blatt and 
Stulik? who added the additional in- 
formation that these ulcerations could 
occur anywhere, and that, as in variola, 
cutaneous irritation and pressure are 
the factors which determine localiza- 
tion of the lesions. 

Most of the cases reported in the 
literature have oeeurred in children 
below the age of 3 years. Libermann* 
reported four cases in infants, aged 
4 months, 8 months, 12 months, and 
18 months. Blatt? reported a single 
case in a child 2 years 11 months old. 
Morrissy* reported a 3-year-old. Fal- 
con Garcia’ reported a 2-year-old. Reft- 
erence could not be found to a case 
occurring in the immediate newborn 
period, 

The causative organism in the above- 
mentioned cases was*in each instance 
either a Staph. aureus or a virulent 
staphylococcus. This is all the more 
credible when one recalls that the 
staphylococcus is a potent organism 
possessed of many varied toxins. One 
may list a hemolysin, leukocidin, coag- 
ulase, fibrinolysin, spreading factor 
(Duran-Reynals), lethal factor, enter- 
otoxin, and skin necrotoxin.’ The lat- 
ter was demonstrated in sterile filtrates 
of broth cultures in which Staph. 
aureus had been grown by Parker* in 
1924. When these filtrates were in- 
jected intra- or subcutaneously into 
rabbits it was found that necrosis of 
skin occurred over a period of days. 
It is interesting to theorize on the role 
that this toxin plays in the genesis of 
the lesions in gangrenous dermatitis, 
but it is probably combined with other 
factors such as venous thrombosis as 
suggested by Liebermann.” 

Other agents, of course, may ocea- 
sionally play a role in causing gan- 
grenous dermatitis, and localized in- 
stanees have been reported following 
insect bites, bismuth injections, epi- 
nephrine injections, typhus, and men- 
ingococcemia. 
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SUMMARY 
A ease of dermatitis gangrenosa in- 
fantum, which occurred in a newborn 
infant with fatal outeome, is reported. 
The etiological agent was shown to be 
the hemolytic Staph. aureus. This 
same organism was cultured from the 
mother’s vagina. 
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INTOXICATION WITH VERATRUM VIRIDE 


ArtHuR J. NEwMAN, M.D. 
CLEVELAND, OHIO 


ERATRUM viride is emerging 
from a period of obsolescence and 
enjoying new popularity as an effee- 
tive agent for the treatment of hyper- 
tension. As a result, intoxications 
from its use and oceasionally the acci- 
dental ingestion of this drug may be 
expected to oceur more frequently. 
The purpose of this report is to 
present a case of poisoning with vera- 
trum and to discuss briefly the phar- 
macologie action of the drug and 
therapy for its toxie effects. 


CASE REPORT 


This 23-month-old Negro infant was 
in good health until fifteen minutes 
prior to her first University Hospitals 
admission. One-half hour earlier she 
had ingested an unknown number of 
tablets each containing 1 mg. of vera- 
trum viride. The medication had been 
prescribed for the child’s grandmother 
and the bottle when filled contained 
100 tablets. It was not known how 
many the grandmother had taken, but 
when found the bottle was only one- 
third full. The child showed no symp- 
toms for one-half hour and then be- 
gan to vomit. She became somnolent 
and was rushed to the emergeney ward. 

Physical examination on admission 
revealed a stuporous and critically ill 
Negro child who became restless on 
being stimulated and retched violently. 
Her skin was cool and moist. Tem- 
perature was 35.8° C. Eyes showed 
dilated pupils not reacting to light. 
Fundi were not visualized. The pos- 
terior pharynx was filled with foam 
and mucus. Respirations were slow, 
regular, and shallow, 16 per minute. 
Heart sounds were poor with evident 
bradycardia of 68 per minute. Blood 
pressure was 60/0. Neurological ex- 

From Babies and Childrens Hospital and 
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amination showed poor muscle tone 
with absence of all deep tendon re- 
flexes. No abnormal reflexes were 
elicited. 

The child’s stomach was lavaged 
with 1,000 ¢.c. waier. She was given 
0.0001 Gm. atropine sulfate subeutane- 
ously and transferred to the ward. 
Because it appeared that the child was 
going into shock, an intravenous in- 
fusion of 10 per cent dextrose in dis- 
tilled water was begun. Before 10 c¢.c. 
of this solution had run in it was noted 
that the child’s pulse had rather sud- 
denly risen to 144 and the respirations 
had inereased to 27 while the blood 
pressure rose to 90/60. (Approxi- 
mately twenty minutes had elapsed 
between the administration of the 
atropine and the increase in heart 
rate.) The intravenous drip was con- 
tinued till 150 ¢.¢. of the aforemen- 
tioned dextrose solution and 300 e.c. 
of a mixture of one-half 5 per cent 
dextrose in distilled water and one- 
half Ringer’s solution had been ab- 
sorbed. The child received no further 
medication. By the following morn- 
ing, eight hours later, the temperature 
was 36.8° C., pulse 124, respiration 30, 
blood pressure 104/60. There were no 
further manifestations of the intoxi- 
cation and the child was discharged 
on the next day. 


DISCUSSION 


Veratrum viride is obtained from a 
plant in the lily family known as green 
hellebore. Its active constituents are 
alkaloids, the most potent being proto- 
veratrine.’ 

There is some dispute as to its mode 
of action. Goodman and Gilman? feel 
that the alkaloids act on the vagal 
nuclei in the medulla. Meilman and 
Krayer,® on the other hand, feel that 
there exists a vasodepressor reflex 
pathway having afferent fibers in the 
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vagus nerve itself and that ‘the reflex 
decrease in heart rate and in blood 
pressure caused by small doses of vera- 
tine originated predominantly in the 
ventricular myocardium and that the 
afferent impulses were carried by 
nerve fibers running in the vagus 
nerves.’’ Freis and associates* suggest 
a possible effect of dilatation of the 
postarteriolar vascular bed. Stutzman 
and collaborators’ working on Veriloid, 
the agent in this’ instance, are 
mentioned by Loofbourow and Palmer* 
as showing that the fall in blood pres- 
sure could be elicited by Veriloid even 
after vagotomy even though brady- 
cardia could not. They believed that 
the hypotension was caused by arterio- 
lar dilatation accompanied by constric- 
tion of venous vascular beds. 

In any event, the effects of adminis- 
tration of the drug inelude slowing of 
the heart rate, fall in blood pressure, 
sweating, and hypothermia. In addi- 
tion, poisoning is accompanied by 
nausea, vomiting, diarrhea, headache, 
and cardiovascular collapse. Because 
of its pronounced emetie action poison- 
ing is said to be rare. Even when 
emesis does not occur, the effects of 
the drug are dissipated in eight or nine 
hours and no irreversible damage is 
thought to result. 

Death, however, may ensue unless 
an antidote is used. Atropine, ephed- 
rine, and morphine sulfate are men- 
tioned as antidotes." The hypo- 
tension might be expected to remain 
if atropine alone is used, since only 
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the vagal effects of veratrum are 
thought to be abolished by atropine. 
Our patient, however, manifested an 
increase in blood pressure concomitant 
with the increase in pulse rate. 


SUMMARY 


A case of aecidental poisoning with 
veratrum viride is reported. Atropine 
provided rapid relief of the symptoms 
in this patient. A brief discussion of 
the pharmacologic action of veratrum 
is included. 
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ENGELMANN’S DISEASE (PROGRESSIVE DIAPHYSEAL DYSPLASIA) 
Leroy S. Lavine, M.D.,* INnpiaANapouts, IND., AND 
Morris T. Koven, M.D., Brookiyn, N. Y. 


N 1929, Engelmann! first called at- 

tention to an unusual syndrome 
which was characterized by fusiform 
expansion and hyperostosis of the 
diaphyses of the long bones together 
with wasting and anomalous muscular 
signs. 

This unusual condition was not re- 
ported again until 1948, when Riley 
and Shwachman® reported two addi- 
tional cases, and presented the first 
microscopic study of the bone lesion. 


ported two more new cases in 1948. 
Sear* in 1948, Michaelis® in 1949, 


Bingold® and Stronge and MeDowell‘ 
in 1950, Gillespie and Mussey* and 
Gulledge and White® in 1951, all re- 
ported single cases of this syndrome, 
bringing the total of reported cases to 
date to eleven. 

Thus, from the reports in the litera- 
ture over a period of more than twenty- 
two years, one can see that this is 
either an extremely rare condition or 
that it is seldom recognized in diagno- 
sis. 

It is the purpose of this paper to 
describe the clinical, roentgenologic, 
and pathologic features of a new case 
of progressive diaphyseal dysplasia. 
We are reporting this case not only 
because of its rarity but also because 
of our desire to correlate it with some 
experimental work which may throw 
light upon its etiology. We are pre- 
senting some additional laboratory 
data which may likewise prove of in- 
terest. 

CASE REPORT 


K. M., a 12-vear-old white male, was 
admitted to the Jewish Hospital of 
Brooklyn on June 5, 1950, because of 
muscular weakness, easy fatigability, 
and waddling gait. 

From the Department of Orthopedic Sur- 
gery, Jewish Hospital of Brooklyn. 

*Indiana University Medical Center. 
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In his past history, it is noted that 
K. M. was brought to the Out-Patient 
Department in 1944 at the age of 6 
years because of tiredness initiated by 
walking. The patient was diagnosed 
as a case of third degree pes »lanus 
with muscle fatigue on this basis. 


Fig. 1.—Child with disease, 


Engelmann’s 
showing underdeveloped musculature. 


There were no specific complaints re- 
garding the upper extremities. He 
was referred to the pediatric depart- 
ment for study because of poor nutri- 
tion. A high ecalory diet supplemented 
by malt with cod-liver oil was pre- 
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Figs. 2 and 3.—Fusiform expansion and hyperostosis of the diaphyses of the long bones. 


Vig. 4.—The skull, showing sclerotic thickening of the base. 
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seribed. An examination two months 
later revealed that his appetite was 
still poor. 

In 1946, at the age of 8 years, a 
tonsillectomy was performed without 
any complications. 

In 1947, the patient had a pediatric 
neurological consultation. The diag- 
nosis at this time was changed to an 
early muscular dystrophy. There was 
no additional follow-up until the pres- 
ent hospital admission. 

Family history revealed that the 
child’s father died of tuberculosis and 
his mother is, at present, confined to 
a tuberculosis sanitarium. 
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No restriction of motion in joints 
adjacent to the bony areas was appar- 
ent. Although muscle tone was dimin- 
ished, resistive muscle power was good. 
The patient’s deep tendon reflexes 
were hyperactive. 

No abnormality of the visual fields 
was found and electroencephalography 
was normal. Psychological testing 
showed the patient’s intelligence to be 
in the low normal or dull category. 

Laboratory findings were as follows: 
Mazzini and Wassermann tests were 
negative. Urinalysis was normal; 
Bence-Jones protein was absent. <A 
tuberculin test was positive to 0.1 mg. 


Fig. 5.—Photomicrograph of biopsy specimen, 


and 


bony 


showing broad, dense, trabeculae, 


fibrotic marrow. 


Physical examination upon this ad- 
mission showed a_ slender, malnour- 
ished boy who measured 58 inches in 
height and weighed 62 pounds. No 
abnormalities were apparent in either 
the head or neck. The upper and 
lower extremities were long in propor- 
tion to a narrow torso. There were 
no spinal or chest deformities. 
Through a sparse musculature, one 
could palpate nontender symmetrical 
areas of bone thickening in the shafts 
of the femora and tibiae. 


Complete blood count on four different 
oecasions was normal with the sedi- 
mentation rate at 22 mm. per hour. 
Chemical analyses were as follows: 
Caleium, 10.8 mg. per 100 ml. serum; 
phosphorus, 4.3 mg. per 100 ml. serum; 
alkaline phosphatase, 6.9 Bodansky 
units; total protein, 7.7 Gm. per 100 
ml serum; albumin, 4.0 Gm.; globulin, 
3.7 Gm.; total cholesterol, 205 mg.; 
free cholesterol, 6.2 mg.; urea nitro- 
gen, 13 mg.; urie acid, 3.3 mg.; sugar, 
80 mg.; chlorides, 370 mg.; sodium, 
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331 mg.; potassium, 22.1 mg.; CO, 
content, 56.3 volumes; vitamin C, 0.94 
mg.; vitamin A, 67 y»g; carotenoids, 
113 pg per 100 ml. plasma; vitamin A 
tolerance test, range from 187 to 342 
per cent when 6,000 units of oleum 
percomorph were given; electropho 
retic blood curve was within normal 
limits. 

X-ray studies of the femora, tibiae, 
humeri, radii, ulnae, skull, and jaw 
were made. The chief finding in these 
X-rays was a symmetrical skeletal dis- 
tribution with fusiform enlargement of 
the diaphyses of the shafts of the long 
bones. The epiphyses and metaphyses 
appeared normal. The involved areas 
showed a dense thickened cortex en- 
croaching upon the marrow cavity. 
The skull revealed basilar density 
while the jaw showed no thickening. 

A biopsy was taken from the diaph- 
ysis of the right femur. It was no- 
ticed that normal bone of metaphysis 
suddenly changed to a_ thickened, 
rough, pebbly surface completely and 
symmetrieally involving the diaphysis 
of the femur. The periosteum ap- 
peared thickened. The cortical bone 
was dense and offered considerable re- 
sistanee to chiselling. 

Specimen for microscopic examina- 
tion consisted of a block of bone, bone 
marrow, and overlying soft tissue. The 
microscopic sections showed the bony 
trabeculae to be broad and dense, and 
the marrow, in places, to be more 
fibrotic than usual. In some areas, 
many osteoclasts as well as osteoblasts 
were present. The soft tissues were 
not remarkable. 

Cultures, which were taken at the 
time of operation, were later reported 
as sterile. 

DISCUSSION 


Engelmann’s disease has been fairly 
well delineated by its typical clinical, 
roentgenologic, and morphologie mani- 
festations. 

The differential diagnosis has been 
reviewed by several previous authors 
and ineludes Paget’s disease, osteo- 
petrosis, seurvy, polyostotie fibrous 
dysplasia, hypervitaminosis A, and in- 
fantile cortical hyperostosis. 


No light has been shed on the eti- 
ology and pathogenesis of the basic 
disorder, however. The disease, al- 
though most dramatically seen in the 
bone, is not limited to this tissue. The 
peculiar neurological findings, the dis- 
turbances in motor function, and poor 
nutritional pattern seem to be evidence 
that this disease is a systemic one. 

The age incidence and physical find- 
ings do not point in any significant 
direction in terms of etiology. There 
have been no reports of fever, leucoey- 
tosis or increased sedimentation rate, 
and bacteriologie studies, when done, 
have been negative. Laboratory stud- 
ies, no matter how thorough, have been 
noninformative. 

Roentgen studies have revealed a 
characteristic pattern of symmetrical 
involvement of the diaphysis with cor- 
tical thickening and constriction of the 
medullary eanal. The epiphysis and 
metaphysis are not involved, 

Additionally, biopsy showed fibrotic 
marrow and broad, dense, bony tra- 
beculae with areas of increased osteo- 
blasts and osteoclasts. The tissue 
showed no abnormal cells, indicating 
further that the bone pieture may be 
a response to some systemic disorder. 

A clue to the etiology of Engel- 
mann’s disease may lie in the work 


-of J. B. Thierseh'® of South Austra- 


lia who obtained similar skeletal le- 
sions experimentally by injecting one- 
day-old chicks intravenously with hu- 
man myeloid leukemic material. 

Leukemie infiltrations of internal or- 
gans were not seen in the experimen- 
tal birds until the third transmission 
when typical lymphomatosis occurred. 
Roentgenographie studies of the birds 
showed the bony lesions were always 
bilateral, almost always confined to the 
diaphysis, leaving the epiphysis and 
cartilaginous ends unchanged. 

In most birds, only the tubular bones 
were involved, but in a few very ad- 
vanced eases, the flat bones, including 
the head and vertebra and _ breast 
bones, were also affected. The lesions 
were predominantly of the endostial 
and periosteal type: the endostial bone 
formation caused narrowing of the 
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marrow cavity by cortical thickening 
of the central parts of the shafts of 
the long bone. The findings are very 
similar to descriptions of roentgen 
findings seen in Engelmann’s disease. 

Biopsy of the experimental lesions 
which developed late consisted primar- 
ily of lamellar bone with a fibrous mar- 
row. Again, this description coincides 
with the biopsy findings in Engel- 
mann’s disease. 

It may be postulated that Engel- 
mann’s disease is but one of a family 
of selerotie bone diseases which may 
merge into each other. Thiersch 
showed that a great variety of lesions 
can be obtained because bony changes 
can be arrested at any stage. This is 
what may have occurred in a ease of 
unclassified juvenile bone distrophy in 
a 7-vyear-old boy whose x-ray appear- 
ance is similar to that seen in Engel- 
mann’s disease but which involves 
only the skull and one humerus, radius, 
and ulna, reported by Geschickter and 
Copeland." 


SUMMARY 


1. An additional ease of Engel- 
mann’s disease has been reported. 
This is the twelfth of its kind. 

2. Clinical examination shows that 
the disease is systemic, indicated by 
the presence of muscular weakness and 
nutritional failure. 

3. Roentgen studies reveal that the 
main lesions of Engelmann’s disease 
are progressive, symmetrical, endostial, 
and periosteal new-bone formation in 
the diaphysis of long bones. 

4. Microscopically, the lesion is 
simply that of a solid osteopetrosis. 
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5. The etiology and pathogenesis of 
the disease is unknown. The authors 
believe that the work of Thiersch in 
developing experimental bone lesions 
may be of considerable importance in 
the further investigation of all bone 
diseases characterized by osteopetrosis. 
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OMENTAL SEGMENTAL INFARCTION 


A Report or Two CASsEs IN CHILDREN 


Francis P. Catanzaro, M.D.,* SPRINGFIELD, MASS., AND 
Joun E. Faruey, Jr., M.D.,** Provipence, R. I. 


MENTAL segmental infarction is 

a rare surgical condition which 
simulates many acute abdominal emer- 
gencies. It has been reported fre- 
quently in adults, usually associated 
with vascular disease, but apparently 
is quite uncommon in children, only 
one ease having been reported in 
twenty vears in addition to the case 
reported by Manfredi.'’ Because there 
are no constant differential points elini- 
cally, the diagnosis is made postopera- 
tively in all eases. The etiology is un- 
known. 

CASE REPORTS 


Case 1.—D. C., a 10-year-old white 
male, was admitted to the Springfield 
Hospital on July 10, 1951, with a 
history of abdominal pain of four 
days’ duration. The pain was first 
noticed in the right upper abdomen 
and was dull and constant in nature. 


It settled in the right lower quadrant — 


after several hours. He complained of 
loss of appetite but had no other pre- 
senting symptoms until the morning of 
hospitalization when he had two epi- 
sodes of vomiting and stated that the 
pain was more severe. He was seen by 
a physician and hospitalization was 
advised. 

The family and past histories were 
negative. 

Physical examination revealed a 
moderately obese, well-developed young 
male child lying quietly in bed. The 
positive findings were confined to the 
abdomen which was slightly distended, 
with marked spasm of the right reetus 
and point tenderness with rebound 
tenderness, most marked about 2 em. 


*Resident in Surgery, Springfield Hospital. 
**Resident in Pediatrics, Charles V. Chapin 
Hospital. 


above MacBurney’s point. Rectal ex- 
amination was negative. The tempera- 
ture was 100.2° F., pulse 92, and res- 
pirations 24. 

Examination of the blood disclosed a 
white cell count of 11,900 with 73 per 
cent neutrophils. The urine was nega- 
tive. 

A diagnosis of acute appendicitis 
was made and laparotomy done. The 
appendix was negative. A 5.5 em. by 
3.5 em. area of infarcted omentum 
was found extending from the right 
lower edge of the omentum overlying 
the cecal region. The segment of infare- 
ted omentum was excised and inciden- 
tal appendectomy also carried out. The 
specimen was grossly described by the 
pathologist as a segmental omentum 
infaret. On microscopic examination, 
venous thrombosis with venous con- 
gestion and extravasation of blood were 
seen. 

The patient had an uneventful post- 
operative course and left the hospital 
one week after operation. 

Case 2.—J. S., a 4-year-old white 
female, was admitted on Mareh 14, 
1950, to the surgical service of St. 
Joseph’s Hospital, Providence, with a 
one-day history of generalized ‘‘sore- 
ness and pain’’ in the abdomen. There 
had been no vomiting but there was 
diarrhea of six hours’ duration. The 
night prior to admission, the child 
‘‘eould not straighten up’’ because of 
the pain. On the morning of admis- 
sion, she pointed to the right lower 
quadrant when asked where the pain 
was. There was no history of trauma. 

The remainder of the history was 
noneontributory. 

Physical examination revealed a 
moderately obese, white, well-developed 
female child in no acute distress but 
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complaining of pain in the right lower 
quadrant. The pulse was 80, and the 
temperature 100° F., rectally. The 
positive findings were limited to the 
abdomen. There was slight distention 
evident in the right lower quadrant 
with direct and rebound tenderness 
and moderate, apparently involuntary, 
resistance to palpation. A rectal ex- 
amination was equivocal. 

White blood count and differential 
on admission was 11,350 with 55 poly- 
morphonuclears, 43 lymphocytes, and 
2 monocytes. Admission urinalysis 
showed a cloudy, acid urine with a 
specific gravity of 1.024, albumin 1 
plus, sugar O, sediment—few squamous 
epithelial cells, 12 leukocytes per high- 
power field (noneatheterized). Repeat 
urinalysis the day after admision was 
essentially negative. 

The patient was seen by two mem- 
bers of the surgical staff and the pedia- 
trician, and the decision was made to 
perform a laparotomy with a presump- 
tive diagnosis of acute appendicitis. A 
right reetus incision was made, and 
when the peritoneum was opened, it 
was seen that the appendix appeared 
normal but that adherent to the cecum 
was an omental mass at the right lower 
margin, approximately 9 em. by 4 em. 
and flattened, well outlined, and with 
normal omentum surrounding, firm and 
purplish black in color. There was no 
other apparent pathology the 
abdominal cavity. The mass was re- 
moved for biopsy along with a pea- 
sized piece of ‘‘meatlike’’ tissue also 
found in the omentum. The appendix 
was removed and the abdomen was 
closed in the usual manner. Micro- 
scopically, the appendix was _ not 
acutely inflamed but the omental tissues 
were engorged and stroma infiltrated 
with lvmphoeytes, plasma cells, and red 
blood cells consistent with omental 
segmental infarction. 

The patient’s postoperative hospital 
course was uneventful and the patient 
was discharged on the tenth hospital 
day. 

DISCUSSION 

There have been many etiological 

theories advanced to explain this un- 


usual condition. Pines and Rabino- 
vitch? in 1940 and Totten® in 1942 
advocated the ‘‘pull mechanism’”’ 
theory. They noted that as a result of 
the close communication existing be- 
tween the blood supply of the stomach 
and omentum, a strain was placed on 
the thin-walled veins of the omentum 
by vascular congestion following a 
meal. During this time, any additional 
stress from increased intra-abdominal 
tension incident to straining, cough- 
ing, sneezing, lifting, or direct trauma 
to the abdomen may be sufficient to 
cause primary rupture of the depend- 
ent veins of the omentum, with hemor- 
rhage and secondary thrombosis. Eger 
and Barto‘ in 1949 suggested that the 
almost constant location of the infaret 
along the right lower edge of the 
omentum may indicate that some ana- 
tomie peculiarity of the venous drain- 
age in that region may predispose to 
thrombus formation. As _ previously 
stated, we have observed that in our 
eases both children were moderately 
obese with a_ well-developed, fatty 
omentum. Whether this situation is 
a predisposing factor or only incidental 
remains open to conjecture. In neither 
of our cases was trauma a factor so 
far as is known. 

The clinical and laboratory findings 
closely simulate acute appendicitis. 
Occasionally the syndrome ean be mis- 
taken for other causes of the acute ab- 
domen but in all instances previously 
reported, in adults and children, the 
situation was severe enough to war- 
rant exploration. It is our belief that 
the diagnosis of segmented omental in- 
farction cannot be made until explora- 
tory laparotomy is performed. One 
point might suggest the diagnosis pre- 
operatively. The abdomen is charac- 
terized by generalized tenderness over 
the site of pain with a more localized 
area of exquisite tenderness as in our 
ease D. C. This finding was a marked 
feature in most cases, adults and chil- 
dren, reported to date. 

The treatment is excision of the seg- 
ment of infarcted omentum and un- 
complicated convalescence generally 
ensues. 
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Besides being a surgical rarity, per- 
haps the only importance of this en- 
tity is the speculation that since it oc- 
curs in adults with vascular disease, 
it may be that the occurrence of omen- 
tal segmental infaretion in childhood 
is a suggestion of candidacy for fu- 
ture vascular disturbance. At present 
this is merely speculation and the no- 
tation in each of our two eases of mod- 
erate obesity, probably coincidental. 


SUMMARY 


Two eases of an extremely rare sur- 
gical lesion in children have been pre- 
sented with a brief review of the liter- 


OF PEDIATRICS 


ature, citing plausible theories as to 
the mechanism of etiology in idiopathic 
segmental omental infarction. 
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FACTORS OF IMPORTANCE IN BREAST MILK 


THERESA B. Happy, M.D., ANnp Forrest H. Apams, M.D. 
MINNEAPOLIS, MINN. 


REAST milk has always been con- 

sidered the natural food for babies. 
Just as the milk of other mammals is 
specific for their young, human milk 
is specific for human infants. In re- 
cent years the emphasis has been 
largely on the psychological aspects of 
breast feeding. The warm, close com- 
munion between mother and baby in 
the nursing process has been stressed. 
This is surely appropriate. On the 
other hand, the physiological impor- 
tanee of breast milk has not been neg- 
leeted. Much new and interesting in- 
formation has been published recently 
about the composition of human milk. 
It appears, therefore, that there is need 
at this time for a review of the constit- 
uents of breast milk which make it 
valuable as an ideal food for human 
babies. 

Physicians in general feel that breast 
feeding is on the decline. This is no 
doubt a true impression. Several re- 
cent studies give accurate information 
as to the present incidence of breast 
feeding in this country and in parts 
of Great Britain. They tend to con- 
firm the existence of a downward trend 
of breast feeding in the United States. 
In England the incidence of early 
breast feeding has not changed since 
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the prewar years, but mothers appear 
to be weaning their babies earlier. 

Two-thirds of all hospitals in the 
United States were recently surveyed 
by Bain. She found that in 1946 and 
1947 two-thirds of all babies in the na- 
tion were on breast or mixed feedings 
at the time of discharge from the hos- 
pital and one-third were on bottle feed- 
ings. The statistics varied markedly 
in different regions. In the Southeast 
and Southwest 82 per cent of babies 
were breast fed, while in the North- 
east 61 per cent were bottle fed. More 
infants were breast fed in rural than 
in urban areas, and more in small and 
large hospitals than in medium-sized 
hospitals. The incidence of breast 
feeding was higher among babies who 
were discharged under eight days of 
age than among those who were hos- 
pitalized longer. This suggests that a 
number of babies are weaned shortly 
after coming home from the hospital. 
No follow-up study was done to con- 
firm this impression. Bain’s survey 
may be compared with a study of 
mothers in 1916 at the Children’s Hos- 
pital in Philadelphia.2 During a fif- 
teen-year period 80 per cent of women 
breast fed their babies in the neonatal 
period and 42 per cent nursed six 
months or longer. 
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In England, during the postwar 
vears, 1946 and 1947, Dummer* found 
that there was an inclination toward 
early weaning. The ineidence of 
breast feeding in the neonatal period, 
however, was approximately the same 
as in the prewar vears. In an area of 
North Hertfordshire 84 per cent of in- 
fants were on complete, and 5.5 per 
cent on partial, breast feedings dur- 
ing the neonatal period. Only 13.2 
per cent of infants were on complete 
breast feedings at six months of age. 
This contrasted with studies in Liver- 
pool during 1937 in which 29 per cent 
of babies were still being breast fed,* 
in Brewis, Neweastle, during 1938 in 
which 34.7 per cent of babies were still 
on breast feedings,’ and in Newbiggin 
during 1942 in which 19 per cent of 
babies were still being nursed at 6 
months of age.” The ineidence of 
breast feeding in the neonatal period 
in these prewar investigations ranged 
from 87 to 67 per cent. 


COLOSTRUM 


Human colostrum is the milk which 
is seereted during the last few months 
of pregnancy and the first two to five 
days after parturition. It is yellow 
in color and much thicker than estab- 
lished milk. It has a specifie gravity 
of 1.050 to 1.060. Colostrum contains 
only one-half as much sugar and fat, 
five or six times as much protein, and 
twice as much mineral salts as mature 
milk. It contains globulin, in contrast 
to later milk, and therefore coagulates 
It is very rich in sodium 
and phosphorus. On microseopie ex- 
amination, colostrum contains leuko- 
eytes, epithelial cells, fat globules, and 
colostrum corpuscles. These are 
thought to be fat-laden neutrophils 
which remove the fat whenever milk 
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stasis occurs. Colostrum appears to 
have some laxative action in the excre- 
tion of meconium stools. It has been 
considered important in the develop- 
ment of immunity in the infant. The 
existence of such a mechanism has not 
been conclusively established, but large 
numbers of antibodies are presumably 
present in the globulin fraction. 


BREAST MILK 


Human breast milk is warm, fresh, 
and free from pathogenic bacteria. It 
is bluish-white in color. It has a spe- 
cific gravity of 1.030 and a calorie value 
of 20 calories per ounce. It is ampho- 


teric or alkaline in reaction. Breast 
milk contains the essential food ele- 


ments in the following average propor- 
tions: fat 4 per cent, protein 1.25 per 
cent, lactose 7 per cent, minerals 0.25 
per cent, and water 87.5 per cent. The 
fat content varies widely from 2 to 8 
and even up to 10 per cent. The fat 
consists chiefly of the neutral fats, 
tripalmitin, tristearin, and_ triolein, 
with triolein making up about one-half. 
The protein content is fairly constant 
although it may vary from 1 to 1.5 
per cent. It is made up of about 40 
per cent casein and 60 per cent lactal- 
bumin. The lactalbumin portion is 
more important. It is not better util- 
ized’ as was previously thought, but 
it more nearly approaches the composi- 
tion of the body proteins and is richer 
in the essential amino acids. The sugar 
of breast milk, lactose, appears to be 
identical with that of other mammals. 
It is constant in amount and does not 
vary from 7 per cent. The mineral 
salts are small in amount but readily 
absorbed and utilized. The vitamins are 
usually present in adequate amounts 
if the mother’s diet is adequate. 
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The composition of breast milk se- 
ereted by different women varies 
widely. It may be generally assumed 
that all constituents are present in nor- 
mal amounts if the mother’s diet is 
well balanced and her emotional and 
physical health good. Variations in 
quality occur, however, during a single 
nursing.* The percentage of fat, and 
of protein to a lesser degree, tends to 
increase toward the end of a nursing 
period. Variations in quality also oe- 
cur according to the ‘‘maturity”’ of 
the milk. The protein and mineral 
fractions gradually decrease as time 
after parturition elapses, and the sugar 
and fat portions gradually increase. 
During the period of change it is called 
‘transition milk.’’ Its composition be- 
comes stable at about the end of the 
first month and from then on the **ma- 
ture milk’’ shows little variation in 
composition. 


TABLE I. APPROXIMATE QUANTITIES OF 
BREAST MILK OBTAINED BY 
HEALTHY INFANTS 


PER NURSING PER DAY 
AGE (c.C.) (c.c.) 
1 wk. 60 300 
2 wk. 90 540 
3 wk. 105 600 
4 wk. 120 660 
2 mo. 135 720 
4+ mo, 150-180 660-810 
6 mo, 150-210 750-960 


Demand is the most important single 
factor that determines the amount of 
breast milk obtained from the average 
nursing mother. The quantity taken 
is directly proportional, within limits, 
to the weight of the infant and to his 
interest in food.'® Table I illustrates 
the changes in quantity of milk pro- 
dueed as the supply adjusts to the in- 
fant’s growing needs. 
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COMPARISON WITH COW’S MILK 


No discussion of human milk is com- 
plete unless a comparison with cow’s 
milk is included. This information is 
given briefly in Tables II, III, and IV. 
The amount of water is the same in 
both milks. There is a larger propor- 
tion of protein in cow’s milk. A 
greater percentage of lactalbumin is 
present in human milk, however, so 
that the actual amount of lactalbumin 
in human milk is larger. For reasons 
previously discussed, lactalbumin is 
perhaps a better food for human ba- 
bies. The larger milk curd produced 
by cow’s milk is chiefly due to the 
larger amount of casein, which is coag- 
ulated by acid or rennin. The propor- 
tion of fat is the same in both milks. 
The fat of cow’s milk contains a fairly 
high percentage of fatty acids. The 
fat of human milk, however, is almost 
entirely made up of neutral fats which 
become enmeshed in the soft, floceu- 
lent breast milk curds and are readily 
assimilated by the human baby. Al- 
though the sugar of both milks, lae- 
tose, is the same, human milk contains 
more. 

TABLE II. COMPARISON OF THE CHIEF 


CONSTITUENTS OF HUMAN MILK AND 
Cow’s MILK 


HUMAN cow ’s 
MILK MILK 
(PER CENT) | (PER CENT) 

Water 7.0 87.5 
Protein 1.25 3.25 
Lactalbumin 0.8 0.4 
Casein 0.4 2.8 
Fat 4.0 4.0 
Sugar (Lactose) 7.0 4.5 


Cow’s milk contains greater propor- 
tions of all of the mineral salts except 
iron and copper. Both of these min- 
erals, which are important in the pro- 
duction of hemoglobin, are present in 
larger amounts in human milk. Hu- 
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man milk, exeept in maternal de- 
ficiency, also contains more iodine. 
Large quantities of certain minerals 
are apparently not beneficial to the 
human baby. It has been shown that 
hypoealeemie tetany of the newborn 
does not oceur in breast-fed infants 
because human milk contains a smaller 
phosphorus to calcium ratio of approxi- 
mately 1:2, in contrast to cow’s milk 
which contains almost equal amounts 
of phosphorus and calcium. 


TABLE IIT. COMPARISON OF THE MINERAL 
CONTENT OF HUMAN MILK AND 
Cow’s MILK* 


HUMAN MILK | COW’S MILK 


(PER CENT) | (PER CENT) 
Total ash 0.20 0.75 
Calcium 0.034 0.122 
Magnesium 0.005 0.013 
Potassium 0.048 0.154 
Sodium 0.011 0.06 
Phosphorus 0.015 0.09 
Sulfur 0.0036 0.031 
Chlorine 0.036 0.116 
Tron 0.0001 0.00004 


0.00003 0.00002 


Copper 

*Jeans, P. C.: The Feeding of Healthy In- 
fants and Children, J. A. M. A. 120: 913-921, 
1942. 


Human milk has higher concentra- - 


tions of vitamins A, D, C, E, and 
inositol than does cow’s milk. More- 
over, vitamins C, E, K, thiamin, and 
riboflavin are altered by the handling 
which cow’s milk undergoes. The vita- 
mins will be discussed individually. 


VITAMINS 


Vitamin A.—The average concentra- 
tion of vitamin A in mature human 
milk is 61 pg (263 U.S.P. units) per 
100 ¢.c."" Of the total carotenoid con- 
tent, 30 to 40 per cent is carotene. 
Vitamin A is high immediately after 
parturition, decreasing gradually to 
the average on the tenth day and re- 
maining level from then on throughout 
the period of lactation. The vitamin 


A concentration remains normal if the 
maternal diet is adequate, becoming 
low only when the mother’s nutrition 
is deficient. The average concentra- 
tion of vitamin A in cow’s milk is 33 
pg (182 U.S.P. units) per 100 ¢.c.” 
This is almost entirely beta carotene. 
The vitamin A content of cow’s milk 
is quite stable. 

Vitamin D—Human milk contains 
0.4 to 10 U.S.P. units of vitamin D per 
100 ¢.c. Exposing the mother to sun- 
light or supplementing her diet can 
increase the vitamin D concentration 
in breast milk to some extent. Neither 
human milk nor cow’s milk, however, 
ean be relied upon to prevent rickets 
in the infant. Cow’s milk contains 2 
to 4 U.S.P. units of vitamin D per 100 
c.c."* This amount is decreased during 
the winter months. It may be consid- 
erably increased by irradiation of the 
milk with ultraviolet rays. There is no 
appreciable loss of vitamin D by com- 
mercial handling. 

Antirachitic Factor —An _antira- 
chitie factor, which has been demon- 
strated in cow’s milk, is not present in 
human milk."* ' Rickets can be pre- 
vented in rats when 20 to 25 e.c. of 
cow's milk are added daily to a ra- 
chitogenie diet, and can be cured when 
30 ¢.e. are added to the diet. Human 
milk, on the other hand, induces no 
healing when amounts up to 40 ¢.c. are 
added daily to rats’ diets. 

Vitamin C.—The average vitamin © 
level for mature human milk is 5 mg. 
per 100 e.c..° Colostrum contains a 
slightly larger amount, 7 mg. per 100 
«ec. The aseorbie acid level remains 
constant in mature milk, being more 
closely correlated to the volume of milk 
than to maternal intake."® The aver- 
age value for bovine milk is 2 mg. per 
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100 ¢.e."* Cow’s milk is likely to suf- 
fer great losses in vitamin C content 
during the processing and delivery. 

Thiamin.—The average total thia- 
min content of mature milk is 14.4 pg 
per 100 ¢..7 About 30 per cent of 
this is free thiamin. During the first 
few post-partum days, very little thia- 
min is present in human milk. It in- 
creases gradually during the first few 
weeks of lactation. The mother’s diet 
is the chief determinant of amount, but 
her emotional state and physical health 
are also important. The average value 
of thiamin for cow’s milk is 38 pg per 
100 ¢.c.* This vitamin is unstable to 
heat, and losses occur during pasteuri- 
zation. 

Riboflavin.—Mature human milk 
contains an average of 38.4 yg of ribo- 
flavin per 100 ec." Free riboflavin 
makes up 43 to 86 per cent of the total 
riboflavin. The concentration rises 
rapidly at first and levels off on the 
tenth post-partum day. It seems to be 
definitely dependent on maternal in- 
take. Cow’s milk contains about 200 
pz per 100 ¢.c.'* Riboflavin is stable 
to all phases of handling except ex- 
posure to light. Because of this, large 
losses are likely to oceur during the 
marketing process. 

Nicotinic Acid.—The average nico- 
tinie acid content of mature human 
milk is 186 pg per 100 ec." It de- 
creases slightly for 2 to 4 days after 
parturition, rises rapidly to 245 pg per 
100 ¢.c. on the tenth day, and then 
decreases gradually. The secretion of 
nicotinie acid varies directly with the 
volume of milk and has no relation to 
intake. Cow’s milk contains 85 pg per 
100 ¢.e. This vitamin is stable in 
eow’s milk.?° 

Pantothenic Acid.—The mean value 
of pantothenie acid for mature human 
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milk is 249 pg per 100 «c." It in- 
creases rapidly for the first five days 
of lactation and slowly for the next 
five days. There appears to be some 
variation according to diet. The aver- 
age amount of pantothenic acid in 
cow's milk is 350 pg per 100 e.c.* 
This vitamin is not decreased in value 
during commercial handling.*° 

Biotin.—Mature human milk con- 
tains an average of 0.81 pg of biotin 
per 100 e.c..° It remains at a very 
low level for the first five post-partum 
days, increases slowly to about one- 
half the normal by the tenth day, and 
thereafter continues to increase slowly 
until it reaches the normal. There ap- 
pears to be some correlation with in- 
take. The mean value for cow’s milk 
is 3 pe per 100 ¢.c."* Biotin is stable 
in milk.?° 

Pyridoxine.—There are 4 pg of pyri- 
doxine per 100 ¢.c. of mature human 
milk:** The pyridoxine content of 
cow’s milk is 67 wg per 100 ¢.c.2* No 
significant loss of this vitamin oceurs 
during the commercial preparation of 
cow’s milk. 

Inositol. Mature human milk con- 
tains 33 mg. of inositol per 100 c.c., 
and eow’s milk contains 18 mg. per 100 

Folic Acid.—The average value of 
folie acid for mature human milk is 
0.3 pg per 100 ¢.c., and the average 
value for pasteurized bovine milk is 
approximately 0.4 »g per 100 

Vitamin B,..—Human milk contains 
0.2 pg of vitamin B,. per 100 ¢.c., and 
cow’s milk contains 0.4 »g per 100 e.c.** 

Vitamin E.—Mature human milk 
contains an average of 0.14 mg. of vita- 
min E per 100 ¢.c.2° Colostrum, how- 
ever, has a very high content of vita- 
min E, up to 3.6 mg. per 100 ¢.c., which 
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decreases very gradually to normal 
during the period of lactation. <A re- 
cent study by Wright®* indicates that 
mammary transfer of vitamin E is ex- 
cellent although placental transfer is 
poor. The serum toeopherol levels of 
pregnant women have been known to 
rise to almost twice the normal. The 
newborn infants in Wright’s study, 
however, had levels at birth which 
were approximately one-fifth of their 
mothers’. On the fourth post-partum 
day the serum tocopherol levels of the 
nursing mothers had fallen much lower 
than those of the non-nursing mothers. 


TABLE LV. COMPARISON OF THE VITAMIN CONTENT OF HUMAN MILK AND Cow’s MILK 


OF PEDIATRICS 


be very low, about 1 pg per day. He 
pointed out that hemorrhagic disease 
due to hypoprothrombinemia of the 
newborn can be prevented by breast 
feeding. Cow’s milk contains an aver- 
age of 200 Dam-Glavind units, about 
13 to 20 wg, of vitamin K per 100 ¢.c.”* 
This is destroyed when the milk is pas- 
teurized or evaporated but not when 
it is powdered. 


ANTIBODIES 


Most of the work on the passive 
transfer of immune bodies through hu- 
man milk has been done in past years. 


HUMAN MILK | cow’s MILK 
PER 100 c.c. PER 100 c.c. 
Vitamin A 61 wg 33 


(263 U.S.P. units) 


(182 U.S.P. units) 


Vitamin D 0.4-10 U.8.P. units 2-4 U.S.P. units 
Vitamin C 5 mg 2 mg. 
Thiamin 14.4 pg 38 pg 
Riboflavin 38.4 pg 200 pg 
Nicotinie acid 186 wg 85 pg 
Pantothenic acid 249 pg 350 wg 
Biotin 0.81 pg 3.0 pg 
Pyridoxine 4.0 67 wg 
Inositol 33° mg. 18 mg. 
Folie acid OS wg O4 pe 
Vitamin B,, 0.2 pg. 0.4 pe 
Vitamin E 0.14 mg. 0.12 mg. 
Vitamin K + pe 16 wg 


By the sixth post-partum day the 
serum tocopherol levels of the breast- 
fed babies had increased much more 
rapidly than those of the non-breast- 
fed babies. These differences with re- 
gard to the infants were still evident 
up to 8 months of age. Cow’s milk 
contains an average of 0.12 mg. per 
100 ¢.c.27 This value is slightly de- 
creased during the handling process. 
Vitamin K.—Mature breast milk 
averages 50 Dam-Glavind units, about 
3 to 5 we, of vitamin K per 100 e.c.* 
This amount is adequate for the hu- 
man baby. Sells*® showed the vitamin 
K requirement of a newborn infant to 


Little to confirm it has been done in 
recent years. Two substances appear- 
ing in human milk are of practical 
interest at the present time. Rh anti- 
bodies have been shown to appear in 
the milk of mothers with high anti- 
Rh serum titers. The question as to 
whether or not these mothers should 
breast feed has been answered in the 
affirmative. An antipoliomyelitie ma- 
terial has been reported to oceur in 
human milk. Proof of the presence of 
such a protective substance would re- 
emphasize the importance of breast 
milk for human babies. 
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Rh Antibody.—The appearance of 
Rh agglutinins in human breast milk 
was first observed in 1942 by Witeb- 
sky.*° It was confirmed in 1944 by 
Fisk.*! This author demonstrated that 
an Rh antibody in the milk was iden- 
tieal with that present in the maternal 
blood stream. Shortly thereafter cases 
were reported of babies with eryth- 
roblastosis who remained anemic while 
they were on breast feedings. The in- 
fants apparently improved after wean- 
ing. It was thought, accordingly, that 
milk from an Rh-negative mother 
might be detrimental to her Rh-posi- 
tive baby. In 1947 Cathie** disproved 
this impression. His study revealed 
that although Rh antibodies are not 
readily destroyed in infants’ stomachs, 
they are not demonstrably absorbed 
into their blood streams. The fasting 
gastrie contents from twenty babies, 
when mixed with high Rh-antibody 
titer serum and ineubated for one 
hour, eaused no fall in titer of the 
serum. An Rh-positive adult volun- 
teer suffered no ill effects from drink- 
ing 15 ounces of high titer serum. 
Twelve Rh-positive babies with inop- 
erable conditions such as spina bifida 
had no demonstrable antibodies in their 
blood serums after being fed high titer 
serum for one day. One erythroblas- 
totie baby was fed high titer serum for 
two days after his Coombs’ test had 
become negative; his Coombs’ test con- 
tinued to be negative. Another eryth- 
roblastotie baby was fed breast milk 
with an anti-Rh titer of 32 after his 
Coombs’ test had become negative; no 
Rh antibodies were demonstrated in his 
serum. Cathie was able to conclude 
that the weaning of infants with hemo- 
lytie disease because of antibodies in 
their mothers’ milk is not justified. 


Antipoliomyelitic Substance.—Sa- 
bin® recently reported an antiviral 
substance which is apparently present 
in human milk. He found that breast 
milk and blood serum from thirty 
mothers could neutralize the Lansing 
strain of poliomyelitis virus when 
tested by intracerebral inoculation into 
mice. Milk which protected against 
the Lansing virus did not always pro- 
tect against the Japanese B virus. Be- 
cause the titers of antibody in the 
serum and of antipoliomyelitie sub- 
stance in the milk did not correlate, 
and beeause the substance was resistant 
to heat, the antipoliomyelitie material 
was thought not to be antibody. All 
early breast milk specimens showed 
activity, and 80 per cent of milk sam- 
ples obtained three to ten months after 
delivery still contained antipoliomye- 
litie substanee. Milk obtained from 
only 22 per cent of nine cows, on the 
other hand, protected against polio- 
myelitis. Since the probable portal of 
entry of the poliomyelitis virus is the 
gastrointestinal tract, Sabin has sug- 
gested that breast feeding beyond the 
third month might be of value in pre- 
venting or modifying the disease. 


DRUGS AND TOXINS 


The question of drug excretion 
through breast milk has always been 
one of controversy. Many infants are 
weaned because there is fear of trans- 
mission of some drug which is being 
administered to the mother. Probably 
in most cases this is not justified. 
There seems to be a general feeling 
that lactating women should avoid al- 
cohol and nicotine. Certainly in most 


eases this is not justified. 
Alcohol.—Chronie aleoholic mothers 
Even 


seldom nurse their babies. 
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though large quantities of aleohol may 
be consumed, the milk will contain only 
small quantities of aleohol. The maxi- 
mum amount is generally considered to 
be too small to be harmful to an in- 
fant. One case of acute toxicity with 
deep coma has been reported in a 
breast-fed baby whose mother had in- 
gested a large quantity of wine. 
Nicotine.—A_ well-controlled study 
of fifty-five cigaret-smoking mothers by 
Perlman® showed small amounts of 
nicotine to be present in the breast 
milk of each one m direct correlation 
with the number of cigarets used. 
Lactation was not significantly de- 
creased, and the nurslings were in no 
way adversely affeeted. Most workers 
agree with these findings. It has been 
postulated that the infants develop tol- 
erance to the drug, especially since the 
mothers have usually smoked during 
the antenatal period. One case of tox- 
icity in a breast-fed infant 6 weeks of 
age has been reported.” The symp- 
toms, which were restlessness, insom- 


nia, tachyeardia, circulatory disturb-. 


ances, vomiting, and diarrhea, disap- 
peared when the infant was weaned. 

Caffeine.—This drug is transmitted 
through breast milk in traces up to 
1 per cent.“ No toxicity due to eaf- 
feine has been observed in breast-fed 
infants whose mothers drank coffee or 
tea. 

Barbiturates—Barbiturates, as 
studied by Tyson,** are transmitted 
through breast milk, especially when 
administered in single large doses. 
Sedative 14 grain doses of phenobar- 
bital produced detectable amounts in 
the breast milk of 90 per cent of forty- 
one mothers. Hypnotie 114 grain doses 
of phenobarbital produced detectable 
amounts in 100 per cent of the cases. 


Only two of the forty-one infants 
showed clinical effects of sedation. 
Both were cases in which the mothers 
had received single 1144 grain doses. 

Ojpiates.—Neither morphine nor ¢o- 
deine are significantly transmitted 
through breast milk. Even the milk 
of a morphine addict taking up to 20 
grains daily did not show traces of 
the drug.*” 

Demerol—No traces of Demerol 
have been found in the milk of mothers 
taking regular doses of Demerol. 

Salicylates.—Salicylates are consis- 
tently exereted through breast milk, 
even when the nursing mother takes 
as small a dose as 10 grains.*' The 
amount is small, however, and no toxic 
effects to an infant have been observed. 

Halogens.—Bromides are trans- 
mitted through breast milk in signifi- 
cant amounts. Toxicity to the infants 
includes sedation and papulopustular 
eruptions.” lodine and fluorine are 
transmitted in only minimal amounts. 

Quinine.—Only slight traces of qui- 
nine are found in breast milk even 
when a mother is taking large doses. 
The amount is too small to be toxie to 
an infant. 

Ergot.—Ergot has been found in 
breast milk and some infants have been 
reported to show toxic effects. 

Hyoscine and  Atropine.—These 
drugs appear in breast milk in only 
very slight traces if at all. Diminu- 
tion of the milk supply may oceur, but 
this is questionable. 

Lasratives—Ot the laxatives, ecas- 
‘ara is the only one which is trans- 
mitted through breast milk. It pro- 
duees diarrhea in the babies.**  Phe- 
nolphthalein is not transmitted 
through breast milk in detectable 
amounts.** 
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Heavy Metals.—Lead, mereury, and 
arsenic are definitely excreted in 
breast milk and ean be toxie to infants. 
Cases of lead encephalitis in infants 
have been reported.* Lead nipple 
shields were used by one mother, and 
lead was exereted in the breast milk 
for at least several weeks after the 
nipple shields were no longer used. 

Therapeutics—Sulfonamides are 
transmitted through breast milk in 
small amounts. These amounts usually 
are not large enough to cause toxic ef- 
fects to the infant unless he has an 
idiosynerasy. Penicillin is transmitted 
through breast milk in small amounts 
in about 70 per cent of the cases. 
These, again, are not large enough to 
cause toxic effeets to the infant, unless 
he has been sensitized. 


MILK FACTOR OF BREAST CANCER 


A virus milk factor has been shown 
to produce breast carcinoma in mice. 
During the past few years small, spher- 
ical particles with diameters ranging 
from 20 to 200 mp have been observed 
in nursing mice known to carry the 
mammary cancer agent. Similar par- 
ticles have been seen in tumor cells or 
tumor cell extracts. A number of in- 
vestigators believe that these particles 
actually represent the carcinoma virus. 

The recommendation, based on these 
observations on mice, has been made 
that women with family histories of 
breast carcinoma should not nurse 
their children.*® It has been pointed 
out, on the other hand, that there has 
been no proof of such a factor existing 
in human beings, and that such a re- 
striction would be impractical. Since 
most breast carcinomas appear around 
middle age, many women will have 
had all of their children and nursed 
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them through infancy before their own 
mothers have demonstrable breast car- 
cinomas.** 

The milk, of nursing mothers has 
been recently studied by Gross.*7 The 
milk of ten women whose close rela- 
tives had known breast carcinoma con- 
tained spherical particles which were 
similar to those thought to be the 
mouse carcinoma agent. The milk of 
thirty-two women whose family his- 
tories were free of breast carcinoma 
contained few or no such particles. 
Gross was unable to draw any definite 
conelusions from this work. He did, 
however, suggest that the milk factor 
of mammary earcinoma deserves fur- 
ther study in human beings. 


SUMMARY 


A review of the recent literature in 
regard to the composition of breast 
milk has been presented. The chief 
constituents, minerals, vitamins, anti- 
bodies, and the breast cancer milk fac- 
tor, have been discussed. The mam- 
mary transfer of various drugs and 
toxins has been reviewed. From this it 
appears that a number of drugs are to 
be avoided by nursing mothers. It 
would be well to limit phenobarbital 
administration to sedative 14 grain 
doses rather than hypnotie 114 grain 
doses. Bromides should be avoided. 
If a laxative is indicated, it would be 
advisable to select one other than cas- 
cara. The heavy metals, lead, mer- 
eury, and arsenic, should be avoided 
by a nursing mother. 
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Psychologic Aspects of Pediatrics 


SIBLING RELATIONSHIPS WITH 


SPECIAL REFERENCE TO THE 


PROBLEMS OF THE SECOND BORN 


Aurrep KE. Fiscuer, M.D. 
New York, N. Y. 


EDIATRICIANS and __ psycholo- 
gists are inereasingly coneerned 
with sibling relationships. Emphasis 


in the literature has been placed prin- 
cipally on the cautious handling of the 
first born.'*" Parents, influenced by 
radio talks, 
tures and the findings of social seien- 


hewspaper articles, lee- 
tists, have become more and more ap- 
prehensive of the effect of a second 
chiid in the family upon the person- 
ality development of the older one. 
Ilowever, the harmful results of this 
attitude on the second child have been 
inadequately studied. Accordingly, it 
is the purpose of this paper to inquire 
into the parents’ preoccupation with 
the first child and to investigate the 
results of this preferential treatment 
upon the second born. 


The relation of birth order to per- 
sonality development has been dis- 
4,5 


cussed by numerous authors.* * 
All agree that ordinal position by it- 
self is only one factor in the behavior 
pattern. Nevertheless, as will be shown 
in the present study, when there was 
close observation of sibling behavior 
in a given age period, problems in the 
second born appeared with great reg- 
ularity. disturbance 
were manifested most often when the 


Symptoms of 
second born was of the same sex as 
the first and the children were close 


in age. It was not possible to evaluate 
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statistically the ratio of disturbed to 
undisturbed nor to 
disturbed first or to only children. 


second siblings 


CASE MATERIAL 


Thirty-one families, seen during the 
past six years, were selected for study. 
They were chosen because behavior on 
the part of the second born suggested 
difficulties. 
marily from observation of the 


Data were obtained pri- 


siblings’ behavior in the presence of 
the pediatrician and secondarily from 
‘areful questioning of the mother. All 
were private patients, thereby permit- 
ting the intimate and consecutive ob- 
servation necessary for this study. 
The group was small because many 
families, as they inereased in 
moved to the suburbs where they could 
not be followed adequately. 


size, 


Of the thirty-one families surveyed, 
twenty-one had two children and ten 
had three. In twenty-six instances 
both siblings, or the two older siblings 
in families with three children, were 
of the same sex. In only five were the 
sexes different. The reasons for the 
overwhelming preponderance of sib- 
lings of similar sexes (26:5) will be 
diseussed subsequently. Of the twenty- 
six similar sets, seventeen were males 
and nine were females. The age dif- 


ference was uniformly small. Twenty- 
four were 1 to 3 years apart, one set 
314 and one 41%. 
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(In families with 
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three children this span refers to that 
between the two older siblings.) The 
limitation in the present study to con- 
sideration of the twenty-six sets of sib- 
lings in whom the sexes were similar 
was based on the contention that this 
situation presented normal rivalries 
and comparisons in their most acute 
form. 

The majority of families were in 
the middle and upper economic brack- 
ets; a few in poorer circumstances. 
Twenty-two were Jewish. Most fami- 
lies lived in New York City apartment 
dwellings, a few in the suburbs; di- 
voree occurred in two families; marital 
difficulties were overt in an additional 
three; in one family, the mother had 
a serious mental illness requiring in- 
stitutional treatment. Most families 
did not employ nurses or governesses ; 
in no family did the presence of a 
nurse seem to bear directly on the 
problem under discussion. In only two 
families was the mother away from 
home at business during the entire day. 


SIBLING CATEGORIES 


The behavior patterns and attitudes 
of the twenty-six sets of siblings could 
be characterized as follows: 


1. A normal older child and a dis- 
turbed second child. 

2. Both siblings disturbed with the 
younger showing greater frequency 
and intensity of symptoms. 

3. Both siblings disturbed with the 
older showing greater frequency and 
intensity of symptoms. 

Group I.—The first, and by far the 
largest, grouping of a normal older 
child and a disturbed second child in- 
cluded nineteen sets of siblings, of 
whom eight were the two older chil- 
dren of the ten families with three 
children. With minor exceptions, the 


older siblings were intelligent, happy, 
cooperative, alert, and active. They 
exhibited simple childhood fears and 
problems from time to time but aside 
from hyperactivity in two children, 
wakefulness at night in one, and poor 
eating habits in another, behavior 
could be considered normal. Further- 
more, some who had shown evidence of 
being overprotected earlier in life had 
become less tense by the time the sec- 
ond child arrived. 

In these nineteen families, however, 
the second child, somewhere between 
1 and 3 years of age, began to show 
symptoms of unhappiness and frustra- 
tion. Common indications were a slow- 
ing in speech development, poor eating 
and sleeping habits, severe erying 
spells, excessive quietness, and_ resist- 
ance to bladder training. Other chil- 
dren were restless, destructive, with- 
drawn, and willful. One begged con- 
stantly for assistance so as to draw 
attention to herself; another reacted 
bitterly to unsuccessful attempts at 
imitation of the older sibling. Still 
another spoke poorly; his older brother 
answered all questions intended for 
him. Another restless child refused 
to be left alone, had temper tantrums, 
and appeared to sense the difference 
in her mother’s attitude. She was 
eared for by a nurse while her mother 
attended the older daughter. Others 
masturbated continually, rocked on 
hands and knees, banged their heads, 
stamped their feet, or stuttered. 


One 15-month-old child engaged in 
temper tantrums when he failed to 
master his older brother’s jigsaw puz- 
zle. Another infant aged 15 months, 
while in the country, was placed in a 
play pen in the garden most of the 
time and was left to her own devices 
while her parents drove off with the 
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older daughter. The infant, formerly 
contented when in the city, began to 
manifest symptoms such as excessive 
thumb-sucking and then hair pulling to 
the point where she veritably depilated 
the entire right side of her sealp. 
Group I1.—The second group, in 
which both siblings were disturbed, 
with the younger showing greater fre- 
quency and intensity of symptoms, 
consisted of five sets including one 
from a family with three children. In 
each instance, the older child prior to 
the birth of the second sibling was 
characterized as restless, nervous, dif- 
ficult to train, fearful, and given to 
nail biting. Crying and vomiting, jeal- 
ousy, and enuresis were also present. 
The younger sibling in three eases, be- 
tween 1 and 3 years of age, exhibited 
all of the symptoms of the first born 
but to a more pronounced degree and 
added such aberrant behavior as fits of 
temper, throwing of objects, extreme 
anger, and destructiveness. In the 
other two eases, the children who were 
somewhat older displayed an inability 


to coneentrate, wildness, and a tend- 


ency to run away from home. In one 
of the families, the second child was 
unusually small and was more sub- 
dued than the first. He resented being 
treated like a baby, spoke late, and 
stuttered. In this family, the older 
child answered all questions directed 
at the younger. 

Group I1I.—Only two families were 
included in the third grouping in which 
both children were disturbed with the 
older showing greater frequency and 
intensity of symptoms.  Character- 
isties listed in the previous groups were 
also apparent in these cases. Most ob- 
vious was the marked inability on the 
part of each older child to accept the 


second sibling. Furthermore, in one 
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ease, the father’s prolonged absence 
from home during the World War II, 
and in the other overt marital dishar- 
mony, resulted in abnormal situations. 


THREE-CHILD FAMILIES 


In families with three siblings no 
patterns could be established relating 
the middle child’s behavior to the ar- 
rival and existence of the third. At 
times, however, the problems of the 
second child were aggravated follow- 
ing the birth of the third child. It is 
interesting that no unusual behavior 
pattern appeared in the third child in 
nine of the ten families with three 
children. In only one of them was 
there brief rebellion. It seems likely 
that by the time that two children are 
in the home the parents’ attitudes are 
sufficiently labile that no special con- 
flict arises with the arrival of the third 
sibling. This was true even in families 
in which difficulties were encountered 
with the seeond born. 


MATERNAL PREOCCUPATION 


OLDER SIBLING 


WITH THE 


The underlying reason for the pref- 
erential treatment of the first born ap- 
pears to lie in the mother’s intense 
preoccupation with the first child. 
This preoccupation stems from feelings 
of inadequacy revealed by the mother 
during her care of the first child. He 
is her introduction to parenthood. Her 
sense of responsibility is enhanced and 
she tends to exaggerate the importance 
of her child. In the early months also 
there is a strong fear that the infant 
will not survive and, following this 
initial stage, a highly developed desire 
to protect him. As the child grows 
older, the mother may be reluctant to 
impose restrictions and discipline for 
fear that they will make the youngster 
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unhappy or thwart him psychologi- 
cally. This unwillingness to say ‘‘no’’ 
to a child can eventually become a dif- 
ficult habit to break. In addition there 
is the mother, who, in her desire to be- 
come a ‘‘perfeet’’ parent, devotes too 
much time and attention to her child. 
Perfection to her means constant asso- 
ciation with and direction of her off- 
spring. When the second child is ex- 
pected or is already on the scene, atti- 
tudes such as these become mere ra- 
tionalizations of the valid concept that 
the first child must be adequately pre- 
pared for the second. As a_ econse- 
quence, the mother’s fear that she 
might neglect her first born makes her 
concentrate her attention and affection 
on him all the more after the second 
haby arrives. 


OTHER REASONS FOR PREFERENTIAL 
TREATMENT OF FIRST BORN 


Other underlying reasons for the 
mother’s behavior may not come to the 
pediatrician’s attention. An _ unsatis- 
factory marriage, severe neurotic 
symptoms in the husband or herself, 
death of her parents in early life, loss 
of a previous child, and fear of heredi- 
tary illnesses are some of the causes 
that the pediatrician may be unable to 
identify readily. On the other hand, 
in many instances he finds that the 
problem can be narrowed to very 
simple terms. For example, when the 
family lives in cramped quarters and 
the mother, for economic or psychologic 
reasons, is always at home, the physi- 
cal closeness may color the entire par- 
ent-child relationship. Often, too, 
when the second sibling is of the same 
sex as the first, the parents may be 
disappointed and unconsciously _re- 
ject the second child. Grandparents, 
also, often cherish the older sibling 
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and find the second uninteresting, by 
comparison, in the crucial early years. 
Maternal manifestations of rejection 
may be revealed in such commonplace 
phrases as ‘‘the second is no bother at 
all,’’ ‘‘I’ll certainly let this one ery 
more,’’ ‘‘I may have spoiled my first 
but I’m taking no chances of this with 
the seecond.’’ An unwitting confirma- 
tion of this attitude is the mother’s 
casual boast to the pediatrician that 
she no longer has need to refer to the 
baby manual which she formerly con- 
sidered a bedside bible in the rearing 
of her first child. Aggravating the 
situation may be the perceptive older 
child, who, sensing his mother’s pre- 
occupation with him, communicates his 
importance and self-confidence to his 
younger brother, thereby intensifying 
the second’s feeling of an inferior 
status. Or the older child, afraid of 
forfeiting his senior and _ superior 
claim to his mother’s love and atten- 
tion, may disparage the progress of 
his younger brother and engage him 
in competitive activities in which he 
is sure to emerge victorious if only by 
reason of his age and size. In the con- 
tinual rivalry between siblings of the 
same sex, the younger one’s failures to 
equal or surpass the older become more 
disastrous when the children do not 
share equally in the parents’ interest 
and affection. 


ROLE OF THE FATHER 


The role of the father was difficult 
for the pediatrician to assess. During 
most of the visits to the home or of- 
fice, the father was necessarily absent 
and his relationship toward the child 
could not be accurately evaluated. But 
superficial and occasional observation 
and questioning indicated that fathers 
in the twenty-six families under dis- 


cussion manifested the general be- 
havior patterns evident in any average 
family. Some enjoyed their children, 
spent as much time as possible with 
them, participated in their eare and 
could be considered ‘‘good’’ fathers. 
Others were bored, impatient, ineffec- 
tive, or critical. In this study no out- 
standing pattern of paternal behavior 
could be related causally to the prob- 
lems of the second sibling. 
DISCUSSION 

A review of the twenty-six families 
warranted the following deductions: 
The second child, in all but two in- 
stanees, exhibited the more pronounced 
symptoms of abnormal _ behavior. 
Where symptoms were also manifested 
by the first born, they were not as nu- 
merous, frequent, well-defined, or in- 
tense. 

Often the vounger sibling appeared 
placid, relaxed, and happy during the 
early months in spite of the mother’s 
preferential treatment of the first born. 


When this oceurred, the mother, tak-.- 


ing advantage of this seeming self-suf- 
ficiency, tended more and more to leave 
the child alone, thereby arousing a 
feeling of neglect which was later to 
manifest itself. Symptoms appeared 
when the second child was generally 
between 1 and 3 vears of age and learn- 
ing to walk, talk, and develop various 
skills. It is then that he begins to 
‘‘use the first born as his pacemaker 
with the ever present drive to over- 
come and surpass him.’”* 

It was also determined that the see- 
ond child's symptoms were more pro- 
nouneed in eases where the first born 
was disturbed, than in those instances 
where the older child was _ well-ad- 
justed. 
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Comparisons of male and female sets 
of siblings revealed a greater tendency 
toward aggressive behavior and com- 
petition on the part of the males. Be- 
cause the younger male feels competi- 
tion more strongly, symptoms of un- 
happiness and frustration are more 
evident in second male than in second 
female siblings. 


MANAGEMENT 


In most cases where the sympto- 
matology was identified by the pedia- 
trician and the causes understood by 
the parents, simple treatment was ef- 
fective. Specific suggestions included 
division of love and attention between 
the siblings on an equal basis accord- 
ing to their needs; inelusion of the 
younger child in the family group as 
often as possible, vet demanding less 
of him than before; discouraging sib- 
ling competition whenever possible; 
separation of siblings in play and nurs- 
ery groups; encouraging separate sets 
of playmates; and, where feasible, 
helping the older child to understand 
the younger and cautioning him to per- 
mit the younger to talk and play in 
his own fashion. At the same time 
parents were reminded that each child 
might require different handling and 
that they themselves might be differ- 
ent than when their first child was 
born. Suggestions such as_ these 
worked with remarkable success and 
by the time the second child was 5 or 
6 vears old most of the symptoms had 
disappeared to a large degree. In 
four cases, psychiatric care seemed in- 
dieated and was advised. 

It is advisable that the pediatrician 
adopt a reassuring attitude during dis- 
cussions of therapy with the mother, 
so as not to inerease her feelings of 
guilt. These conversations must not 
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of course take place in the presence of 
ihe disturbed child and should be ad- 
dressed to all adult members of the 
household. The father, in particular, 
ought to be ineluded so that he ean 
be instructed in the same course of 
conduct to be earried out by the 
mother. 

The pediatrician cannot be expected 
to determine all of the causes for the 
parents’ insecurities. In some situa- 
tions, even after the mother comes to 
realize that she may be able to shed 
some light on the reasons for her over- 
attachment to her first child, she is 
loathe to discuss the personal aspects 
of her situation with the pediatrician. 
Ashamed of her problems and highly 
secretive, she is sometimes resentful 
of even the most tactful questioning. 
Psychiatrie consultation in these cases 
can be suggested and may be accepted 
hy the mother. 

However, in most cases the pedia- 
trician’s advice is gratefully acted 
upon. Obviously, though, the best 
course is to attempt prevention of the 
situation in the first place. This can 
only be done by making the mother 
aware, as early as possible during the 
infaney of her first born, of the dangers 


inherent in an overattachment and so- 
licitation of the baby. In this way 
guilt feelings will not be aroused fto- 
ward her first child when her love and 
attention must necessarily be divided 
in the future. The establishment of 
such an attitude would appear to be 
the basic way of avoiding consequent 
harmful effects on the younger sibling. 


The valuable suggestions of Drs. Harry 
S. Bakwin, Abram Blau, and Richard L. 
Frank, and the editorial help of Mrs. Carol 
S. Diamond, are gratefully acknowledged. 
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Comments on Current Literature 


VIRUS INHIBITION BY AMINO ACIDS 


HATEVER their fundamental 

nature, viruses and rickettsiae 
must be considered obligate intracel- 
lular parasites since for growth and 
reproduction, they require the intra- 
cellular environment of a living cell. 
These disease-producing agents appear 
to be lacking in one or more enzyme 
systems which must be borrowed from 
susceptible host cells. Their depend- 
ence on micro-molecular components 
of living cells suggests a possible ap- 
proach to the control of infection due 
to viruses and rickettsae, by alteration 
of the host in some manner which 
would render the intracellular environ- 
ment unsuitable to the needs of the in- 
fectious agent. 

Fundamental studies concerning the 
effects of certain amino acids on the 
multiplication of viruses have shown 
that, under experimental conditions at 
least, some degree of control of virus 
infection is feasible. In the July, 1951, 
issue of the Proceedings of the Society 
for Experimental Biology and Medi- 
cine, Eaton and his associates' reported 
the results of investigations with 
mumps and influenza viruses which 
indicated that certain amino acids 
retard the growth of these viruses in 
tissue culture. In these studies mineed 
chorioallantoie membrane of the em- 
bryonated hen’s egg was used in tissue 
culture preparations, and virus multi- 
plication was measured by means of 
the hemagglutination of chicken ery- 
throeytes. In some instances virus 
multiplication was measured by titra- 
tions of the infectivity of the virus. 
These results indicated that the amino 
acids, l-arginine and dl-lysine, do 
bring about inhibition of viral growth 
even in low concentrations of from 
one to two milligrams per milliliter. 
L-lysine appeared to be approximately 
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twice as effective in inhibition as the 
dl- form. Particularly in the case of 
arginine, which was studied in greater 
detail than were the other amino acids, 
the effect was shown to be not one of 
inactivation of the virus itself, but 
rather that the amino acid exerted 
some effect on the host cells, or entered 
into the interaction of the host cell and 
the virus in such a way as to interfere 
with virus propagation. This inhibi- 
tory effect of arginine was shown by 
withdrawal of the amino acid to be 
reversible, and the changes brought 
about by the amino acid seem to take 
place in the absence of any demon- 
strable alteration in oxygen consump- 
tion, cellular utilization of glucose or 
growth potential of the tissue. 
Another excellent report dealing with 
virus growth and virus inhibition, 
which appeared somewhat earlier, was 
that of Ackermann? in the Journal of 
Experimental Medicine, April, 1951. 
Here Ackermann diseusses the role of 
the amino acid, |-methionine, in the 
biosynthesis of the influenza virus, 
PR8-Type A. Ackermann has been 
able to show by carefully controlled 
experiments that I-methionine re- 
quired in the host-virus interaction 
system for the propagation of the in- 
fluenza virus. Likewise under con- 
trolled conditions, dl-methoxinine and 
dl-ethionine were shown to prevent 
multiplication of the influenza PRS& 
virus. It was apparent from these 
studies that the inhibitors of virus 
multiplication do not bring about their 
inhibitory effects by destroying the 
virus itself, by destruction of the host 
tissue, nor by preventing virus invasion 
of the host cell, but by interference 
with the synthesis of the virus. The 
inhibitory action of dl-methoxinine and 
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dl-ethionine was blocked effectively by 
the addition of l-methionine. 

Eventual therapy in human subjects, 
where the infectious agent is viral in 
nature, is suggested by observations 
such as these. The concept is an im- 
portant one from the clinical point of 
view: that interference with the multi- 
plication of virus can be accomplished 
effectively by the addition of inhibi- 
tors, which for whatever reason, pre- 
vent the utilization of specifie sub- 
stances required for viral synthesis. 
These therapeutic implications have 
been emphasized further by animal ex- 
periments such as those of Sprunt*® 
with mice. Mice which had been kept 
on a low protein diet showed increased 
resistance to infection with the swine 
influenza virus, indicating that a 
poorly nourished cell is in some manner 
less favorable for the growth of virus. 
The effect of protein inanition on the 
host ean be reduced by feeding the 
animal methionine. Ackermann points 
out that ‘‘one might anticipate that 
the effective concentration of methio- 
nine would also be reduced by the 
administration of (one of its antago- 


nists) ethionine or methoxinine along 
with an adequate diet.’’ 

Although this entire field of investi- 
gation concerned with virus-host-cell 
relationship, virus multiplication and 
inhibition, is a very complex one, it 
seems clear at the onset from exten- 
sive investigations of this type that 
modification of host-cell metabolism by 
a variety of substances may interfere 
effectively with the growth of animal 
viruses in tissue culture. Principles 
established by such fundamental 
studies might very well find applica- 
tion eventually in therapeutic control 
of virus disease in higher animals. 


J. BLATTNER. 
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Warren Guy Bosley, 208 Masonic Bldg., 
Grand Island, Neb. 


Charles Biehusen, Madigan 


Joseph St., 


Charles Augustus Branthaver, 2615 Eye 
St., Sacramento, Calif. 

Robert C. Brownlee, Jr., Durham Bldg., 
Anderson, 8. C. 

Gibson Packer Buchanan, 620 Amberson 
Ave., Pittsburgh 52, Pa. 
Chi 3121 
Dallas, Texas. 

Roger W. Clapp, Mayer Bldg., Butte, 
Mont. 


Lawrence 


Charles Chang, Bryan St., 


Joseph Cohen, 1811 Logan 
Ave., Cheyenne, Wyo. 

Wildo D. 
Shreveport, La. 

William Ward Currence, Lt. Col. (MC), 
522 Elmhurst, San Antonio, Calif. 
William 8. 2045 E. 18th 
Denver, Colo. 

Robert William Deisher, 19070 Ballinger. 


Way, Seattle 55, Wash. 


Colon, 6815 Southern Ave., 


Davis, Ave., 


Robert M. Eiben, 3561 Radcliffe Rd., 
Cleveland Heights 21, Ohio. 

Herman Murray Eisen, 6230 Wilshire 
Blvd., Los Angeles 48, Calif. 

Luke L. Ellenburg, P. O. Box 186, 


Greeneville, Tenn. 

Mary Allen English Engle, 6908 Mill- 
brook Blwd., St. Louis 5, Mo. 

Harry William Farrell, 607 Nat’l Bank 


of South Dakota Bldg., Sioux Falls, 
Ss. D. 
William Matthew Featherston, 1705 W. 


Second St., Elk City, Okla. 

Edward George Forgrave, 14001 Green- 
field, Detroit, Mich. 
Gerald I, Freeman, 
St. Paul 5, Minn. 
Joseph A. Garrisi, 3404 West Beverly 
Blvd., Montebello, Calif. 

H. Grabau, 9710 Lookout Dr., St. 
Louis, Mo. 
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William V. Gross, Jr., 1714 E. Monu 
ment St., Baltimore 5, Md. 

David Tirrell Hellyer, 722 South Kay 
St., Tacoma, Wash. 
Alfred Hicks, II, 
Denver, Colo. 

Pope B. Holliday, 
Ave., Chattanooga, Tenn. 
Isabel Essig Jones, 2131 
Ave., Berkeley 4, Calif. 
Gordon Arthur Kagen, 224 N. Fifth St., 
Reading, Pa. 

Chester T. Kasmersky, 997 Studer Ave., 
Columbus, Ohio. 
William F. Ketchum, 
Ave., Baton Rouge, La. 
Leonard L, Kishner, 1217 FE. 
Tulsa 5, Okla. 

Harvey Kravitz, 2514 W. Devon Ave., 
Chicago 42, Ill. 

Hernandez Gustave LaBranche, U. S. 
Hospital, Fort Leonard Wood, 


1592 Madison St., 


Jr., 837 MeCallie 


University 


2106 Ferndale 


30th PL., 


Army 
Mo. 
Emanuel C. Liss, 104 S. Main St., South 
Bend, Ind. 

Richard Seymour Logan, 410 8. Second 
St., Elkhart, Ind. 

Franklin Lyneh, Bay Street, Westport, 
Conn. 


Robert William MeCammon, Child Re- 
search Council, 4200 E. 9th Ave., 
Denver, Colo. 

Charles Q. MeClelland, Capt. (MC) 


0-1747079, 10th Field Hosp., APO 800, 
c/o Postmaster, New York, N. Y. 
Logan U. Mewhinney, 6115 La Vista, 
Dallas, Texas. 

Roxie Tyler Mudgett, Dept. of Path., 
General Hospital, Louisville 2, Ky. 
Franklin Albert Munsey, 321 W. State 
St., Rockford, Tl. 

James Moss Patton, 264 Paulsen Medi 
eal & Dental Bldg., Spokane, Wash. 
Floyd Russel Peterson, 6228 3/4 West 
Manchester, Los Angeles 45, Calif. 
John Belvin Reinhart, Bowman Gray 
School of Medicine, Winston-Salem 7, 
N. C. 

Lionel H. Rothenberg, 2905 LaBranch, 
Houston, Texas. 

Albert John Schroeder, 3519 Girard 
Ave., South, Minneapolis 8, Minn. 
Jerome T. Y. Shen, 4660 Maryland Ave., 
St. Louis 8, Mo. 
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Frederic Speer, 2601 Parallel Ave., 
Kansas City 2, Kan. 

Dr. John Latshaw Steigerwalt, 1330 W. 
Montgomery Ave., Rosemont, Pa. 

Dr. James T. Van Biber, 317 W. Kansas, 
Independence, Mo. 

Dr. Stanley Vangrov, The Doctor’s Bldg., 
2676 Salem Ave., Dayton, Ohio. 

Dr. Bailey Webb, 300 Swift Ave., Durham, 
N. C. 

Dr. James P. Whittemore, Mayer Bldg., 
Portland 5, Ore. 

Dr. George Andrew Zirkle, Jr., 608 W. Main 

Ave., Knoxville, Tenn. 


St. Christopher’s Hospital for Children, 
in cooperation with the United Cerebral 
Palsy Fund and the Department of Pediat- 
rics of the Temple University School of 
Medicine, announces the establishment of a 
Diagnostic Service for Neuropathologic 
Studies of Cerebral Palsy. 

The facilities of any single institution 
for investigation of neuropathologie prob- 
lems are limited by the relatively small 
number of autopsies performed on children 
with neurological disorders, and by the in- 
accessibility of facilities for detailed histo- 
logie examination of the central nervous 
system. This new service, under the diree- 
tion of Dr. James B. Arey and Dr. Waldo 
E. Nelson, with Dr. Ernest Spiegel as con- 
sulting neuropathologist, has been formed 
in an effort to make these facilities avail- 
able to more physicians and hospitals. 

The purpose of this service will be to 
correlate the clinical course and pathologic 
findings in children in whom: 

1. A disease of the central nervous sys- 

tem is suspected or 

2. The diagnosis of cerebral palsy has 

been entertained or established. 

The institution submitting a clinical his- 
tory and a brain from such a patient will 
receive a detailed report, together with a 
pertinent bibliography and representative 
histologie sections within six months after 
the specimen is received. Transportation 
costs and suitable containers will be fur- 
nished upon application to Dr. James B. 
Arey, St. Christopher’s Hospital for Chil- 
dren, 2600 N. Lawrence St., Philadelphia 33, 


Pa. 


In October, 1951, a conference was held 
in Ziirieh, under the chairmanship of Prof. 
Fanconi, of the International Paediatric As- 


sociation to discuss ‘‘ Pediatric Abstracts.’’ 
Representatives from France, England, Ger- 
many, Spain, Italy, Holland, and the United 
States attended. A number of suggestions 
were adopted to be sent to the presidents 
of national pediatric associations and to the 
editors and publishers of pediatric journals. 
Among these was that of the three ‘‘ab- 
stract journals’’ represented at the confer- 
ence: Courrier should continue publishing 
indicative abstracts while Excerpta Medica, 
Section on Paediatrics and the Zentralblatt 
fiir Kinderheilkunde should publish informa- 
tive abstracts. The discussion brought out 
the difficulties of abstracting. Authors’ 
abstracts are likely to be subjective rather 
than objective, while abstracts prepared by 
others are very uneven in quality and may 
omit important data. It was suggested that 
notices of important articles from clinics 
and research foundations be sent directly 
to the three abstract journals by the heads 
of services. The ultimate use of such noti- 
fication would rest with the Editors. 

The publishers of the three journals were 
requested to allow the free use of ten ab- 
stracts a month to the pediatrie groups of 
certain nations for publication in their own 
language. It was further suggested that 
pediatric journals in infrequently used 
languages provide a summary in English, 
French, German, Russian, and Spanish. 


The Louis Lefkoe Memorial Foundation of 
Philadelphia has offered a prize of $500.00 
for the most worth-while original contribu- 
tion to the medical knowledge of Cerebral 
Palsy. The paper is to be in the customary 
format for publication of medical literature. 
It may cover any aspect of the subject, such 
as pathogenesis, biochemical knowledge, pa- 
thology, diagnosis, treatment, ete. The 
paper is to be submitted to the Trustees of 
the Foundation on or before Sept. 1, 1952. 


The University of Louisville School of 
Medicine announces the appointment of Dr. 
U. Pentti Kokko as Associate Professor in 
Child Health Research. 

An interesting educational development is 
the appointment of a sociologist to the de- 
partment of pediatrics at Yale University 
Medical School. Support for the research 
assistant has been provided by the Russel 
Sage Foundation. 


Book Reviews 


Studies of Undernutrition, Wuppertal, 1946- 
49. Members of the Department of Ex- 
perimental Medicine, Cambridge, and Asso- 
ciated Workers, Medical Research Council 
Special Report Number 275, London, 1951, 
His Majesty’s Stationery Office, 404 pages. 
Price 12s.6d. 


This book reports the results of more than 
three years of investigation concerning ‘‘ the 
effects of undernutrition on the physical and 
moral well-being of a modern community.’’ 
The work was directed by Dr. R. A. McCance, 
Professor of Experimental Medicine, Cam- 
bridge, and Dr. Elsie Widdowson of that 
department. Under them a team of workers 
conducted the investigations here described 
in laboratories of the I. G. Farbenindustrie, 
and in wards of the Municipal Hospital of 
the German industrial city of Wuppertal, be- 
tween June, 1946, and January, 1949. Nu- 
tritional conditions in this region did not be- 
come stringent until 1946, reached their worst 
phase in the winter of 1946-47, and were not 
alleviated until the summer of 1948.  Al- 
though never reaching a stage of mass starva- 
tion, these immediate postwar (and _post- 
bombing) circumstances provided mass un- 
dernutrition of a large civilian population. 
To these unfortunate people living on a daily 
(adult) ration of 1,000 to 1,500 calories, was 
added a constant inflow of particularly ill- 
nourished prisoners of war returning from 
Russia. Several hundred of these men were 
studied, many of them throughout the period 
of rapid weight gain which occurred under 
extra food rations provided at their repatria- 
tion. This large and varied number of un- 
dernourished people of all ages under study, 
the excellent laboratory facilities and train- 
ing of the investigators, the unhurried na- 
ture and the diversity of their studies, all 
make this volume particularly valuable for 
students of nutrition. The well-founded 
status of Professor MeCance and Dr. Widdow- 
son in what might be called the scholarship 
of science makes it essential. 

To review here twenty-eight chapters, each 
of which recounts a complete investigation 
of one aspect of clinical undernutrition, is an 


obvious impossibility. To indicate something 
of the scope of studies, a few chapter head- 
ings may be mentioned: Hepatic structure 
and function, Emotional disturbances and 
behavioural reaction, Serological responses to 
antigenic stimuli, Serum  cholesterinases, 
Cardiac output and circulation, Capillary 
resistance and permeability, Absorption and 
excretion of nitrogen, calcium, magnesium 
and phosphorus—researches upon these are 
scattered among numerous other subjects 
whose inclusion would be more predictable. 
A 45-page chapter on the history, significance, 
and etiology of hunger edema, contributed by 
Professor McCance, utilizing a bibliography 
of some 500 sources, is perhaps outstanding. 
Among its conclusions, the implication of the 
role of posture as significant in relation to 
this unsolved problem is substantiated by in- 
vestigations of body fluids and renal fune- 
tion in two other chapters. 

Of especial interest to pediatricians are 
the researches by R. F. A. Dean on the 
size of the infant at birth and the yield 
of breast milk, and by Mavis Gunther and 
Jean Stanier on the composition of human 
milk. Dean took especial pains to avoid the 
introduction of errors associated with such 
factors as maternal age and parity, and dura- 
tion of pregnancy. Allowing for all such 
factors, he found that the period of most 
severe undernutrition was marked by an aver- 
age reduction of birth weight of 185 grams, 
a very small reduction in birth length, and 
a decrease in the amount of breast milk ob- 
tained by the newborn infant. The moder- 
ately reduced amount of breast milk was 
shown by Drs. Gunther and Stanier to be 
nevertheless of generally similar composition 
to that secreted by better nourished control 
mothers. 

A lingering impression of resiliency and 
adjustability as features of the human or- 
ganism under nutritional stress persists in the 
reader’s mind after perusal of this book. 
Numerous alterations, especially in body 
weight, in amount and distribution of body 
fluids, and in the emotional aspects of per- 
sonality are clearly shown to accompany pro- 
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longed undernutrition, But in many other 
and perhaps as fundamental aspects, little if 
any alteration was shown. And the strong 
tendency to restitution of all measurable 
changes with the return of calories is, on 
the whole, further testimony to the body’s 
success in meeting unfavorable nutritional 
circumstances, 
C. A. 8. 


Summer’s Children. Barbara Morgan, Scars- 
dale, N. Y., Morgan & Morgan. Price 
$5.00. 

This is an unusual and remarkably fine 
collection of over 200 photographs of children 
taken at summer camps, showing the varied 
activities of camp life. It is estimated that 
several million children go to camps of one 
kind or another every summer, and the ac- 
tivities and health conditions of camps have 
long been of interest to pediatricians. This 
is not a manual of camp organization, group 
activities, ete., but a graphic picture of what 
the child does at a camp and how he lives. 
The photographs are justly entitled to the 
term superb, and are beautifully reproduced. 
We know of no other book or collection that 
has so well presented the emotional reactions 
of normal healthy children. 

It is a book that every pediatrician will 
enjoy looking through, and it is a splendid 
book for the waiting room of the office as it 
will interest not only the children but their 
parents. It is an artistic book that has a 
tremendous human appeal. Some may recall 
seeing a few of the pictures appearing in 
Life a number of weeks ago. 


Health Observation of School Children. 
George M. Wheatley, M.D., and Grace T. 
Hallock, New York, 1951, MeGraw-Hill 
Book Co., 491 pages. Price $4.75. 


This is a text intended to help teachers 
understand the growth and development 
of children, and the various diseases and 
factors that affect the health of the school 
child. The material is well chosen and 
clearly presented in as nontechnical a way 
as is possible in presenting scientific facts 
and knowledge. Both authors are well 
qualified by past work and experience for 
preparing a text of this type. It should 
e of great help to teachers in understand- 
ig the problems and personalities of the 
hildren they see daily in the classroom, 
ad thus in turn of aid in their pedagogical 
work. The format is excellent. 


Diagnostische und therapeutische Technik 
beim Kinde. Dr. Med. Kurt Nitsch, 
Stuttgart, 1951, Georg Thieme Verlag 
(Grune & Stratton, New York Agent), 168 
pages. Price DM 14.70. 


.This is a manual of diagnostic and ther- 


apeutic methods used in pediatrics by the 
head of the Bad Orb Children’s Hospital. 
The text describes the various techniques and 
methods by systems, and practically all of the 
ordinary and unusual procedures are de- 
scribed. So much is included that many pro- 
cedures are very sketchily described. Its use 
would be for a reference text for those who 
read German. 


American Pediatric Directory, 1951-1952. 
Fifth edition. Joe T. Smith, M.D., 
Knoxville, Tenn., Editor and Publisher, 
226 pages. Price $7.00. 


This is by far the most complete list 
of physicians majoring in pediatrics, as it 
contains the records not only of those who 
have been ‘‘certified’’ or restrict their 
practice to pediatrics, but includes a large 
number of practitioners whose chief inter- 
est is in the field. In addition, the resident 
staffs of the children’s hospitals are in- 
cluded. According to the Editor, almost 
9,000 names are included. Names and biog- 
raphies are listed by states and cities, and 
an alphabetical list of the names is included. 


Healthy Babies. Fifth edition. Josephine 
Hemenway Kenyon, M.D., and Ruth 
Kenyon Russell, M.D., Boston, 1951, 
Little, Brown & Company, 317 pages. 
Price $3.00. 


This is a revised fifth edition of a well- 
known text for mothers on the care of 
the baby. 


Chronology of Ophthalmic Development. 
Arthur H. Keeney, M.D., Springfield, IIL, 
1951. Charles C Thomas, 22 pages with 3 
charts. Price $2.00. 


The author has presented in three large 
charts the prenatal and postnatal develop- 
ment of the eye and the development of 
vision. The charts are subdivided show- 
ing the stage of development of the various 
parts of the eye as the retina and cornea 
at different age period levels. 


Editor’s Column 


SIR ROBERT HUTCHISON, 
BT., F.R.C.P. 


HE October issue of the Archives 
of Disease in Childhood is dedi- 
cated to Sir Robert Hutchison on the 
occasion of his 80th birthday. In ad- 
dition to a number of scientifie contri- 
butions by former associates, there are 
two delightfully written sketches of 
**Bobby Huteh’’ as he was known by 
many generations of house officers and 
Both Kenneth Tal- 
lerman, who reminisces on his associ- 
ation at the Great Ormand Street 
Hospital, and A. G. Maitland-Jones at 
the London Hospital, have succeeded 
in a few hundred words in picturing 
the unique flavor and character of the 
man. <A third article by Langley 
Porter, ‘‘Robert Hutchison at The 
London Hospital Cirea 1900: Remi- 
niscences of a Clinieal Clerk,’’ gives‘a 
picture of Hutchison in his early years 
and of other clinical teachers in Lon- 
don at the beginning of the century. 
Hutchison is best known to Ameri- 
ean physicians through his book Leec- 
tures on Diseases of Children, first pub- 
lished in 1904, which went through 
Two subse- 


medieal students. 


seven editions to 1936. 
quent editions were edited by Alan 
Moncrieff. Hutehison was a_prolifie 
writer. Not only is his name associ- 
ated with thirteen other books, but a 
bibliography lists 276 published arti- 
eles from 1895 to 1950. 

Hutchison has been greatly honored 
by his colleagues—he was president of 
the Royal College of Physicians in 
1939, 1940, 1941—and was greatly ad- 
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mired and held in affection by his asso 
ciates, house officers, and the countless 
students who studied under him. HH 
belonged to the group of splendid 
clinical teachers whose counterpart is 
rarely found in these days of th: 
scientific era of medicine. 

One of the best tests of a teacher's 
ability and influence is how his sayings 
and teaching are remembered. Dr. 
Donald Hunter has collected for the 
issue some of the wisdom and the dry 
and eaustie humor of Hutehison from 
his writings, and from the reminis- 
cence of a number of his house officers. 

In a lecture on diagnosis he wrote: 

Judgement seems to be an inborn faculty, 
the result of a union of mind and character, 
which a man either has or has not, and it is 
almost as difficult for him to increase it as to 
add a cubit to his stature. 

It is quite impossible that you should 
always be right in your diagnosis, if only 
for the reason that disease does not always 
play the game. It is better, however, to be 
wrong on sound principles than right by 
chance. Guessing is to be avoided at all! 
costs; for if you once get into the habit of 
guessing you are diagnostically damned. 


At Ormond Street he is quoted by 
one of his former clerks as referring to 
his clerks as ‘‘A curious collection of 
erapulous ecretins creeping from eri! 
to erib.”’ 

Another story from the outpatient 
department of Ormond Street where 
Bobby Huteh was presiding: 

A fat Cockney woman brought in a dirty, 
thin, active baby, who succeeded in drowning 
the conversation, and threw all the toys to 


the floor. He then made an attempt on 
Robert’s gold watch. Noticing that the baby 
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had a mark down one cheek from a discharg- 
ing ear, Robert seized upon the opportunity 
to reach for a transfer card, and wrote on it: 

‘*Otorrhoea: to aural department.’’ 

‘*Mother, your baby has a discharging ear. 
Take it to the ear specialist.’’ 

‘*Oh, doctor, he’s attending there these 
last five weeks.’’ 

Giving up the unequal struggle Robert 
turned to his class: 

‘*Gentlemen, I have recently contracted 
matrimony. If Providence sees fit to bestow 
on me progeny and that progeny be the male 
sex, I shall one day have to consider his 
future. If he be a brilliant lad far above 
normal, T shall make of him a physician. If 
he be merely normal, I shall make of him a 
surgeon. If he be slightly subnormal I shall 
make of him a gynaecologist, but, gentlemen, 
if he be absolutely mentally defective, I shall 
make of him an ear, nose and throat surgeon. 


Sir Robert Hutchison has been a 
distinguished pediatric leader and 
teacher who has had a decided in- 
fluence on the practice of pediatrics. 
The JouRNAL extends its felicitations 
on the oceasion of his 80th birthday. 


MENTAL HEALTH CLINICS 
FOR CHILDREN 


T WAS only some twenty-five to 
thirty years ago that the first child 
guidanee clinics were set up on a 
‘‘demonstration’’ basis. At that time 
but few pediatricians were impressed 
with the need for the better study and 
treatment of the emotionally malad- 
justed child. While progress has been 
made since that time, it has been slow 
and involved. One of the chief reasons 
has been the lack of trained and satis- 
‘aetory personnel to staff the clinies, 
and a second, the high case cost of such 
serviees as compared with the case cost 
or physical illness. Another reason 
ir the slow progress has been varying 
oneepts as to just where the clinic for 
‘ental services is best fitted into the 


general picture of health services for 
children. The first idea was that they 
should be independent isolated insti- 
tutions or organizations serving the 
community as a whole. Others felt 
they should be a part of the school 
system, or the juvenile court, and some 
clinies were started on this basis. As 
medical educators became more alert 
to the close relationship between men- 
tal and physical health, the realization 
gradually developed that the clinies 
were probably better connected with 
existing medical institutions, and in 
particular with those engaged in teach- 
ing. This led to services being de- 
veloped in some instances by the pedi- 
atric department, and in others by the 
psychiatric department, of the medical 
schools. In other schools their de- 
velopment took place more logically as 
an interdepartmental responsibility of 
the two. Much impetus in the develop- 
ment of mental hygiene clinics has 
taken place in the last three or four 
years as a result of funds being made 
available to governmental agencies for 
mental health services. However, if 
the work of the official agency services 
is to be sound and worth while, the 
responsibility still lies with the teach- 
ing and integrated organizations for 
training personnel to staff the official 
agencies at the state or local level. 

In a recent report, Pennell, Cam- 
eron, and Kramer* have presented 
data in regard to mental health serv- 
ices for children collected in prepara- 
tion for the Mid-Century White House 
Conference. They found that in 1950 
there were 1,228 mental hygiene clinics 
operating in the United States of 
which 902 served children. There 
were only 850 clinics operating in 


*Mental Health Clinic Services for Children 
in the United States, 1950, Pub. Health Rep. 
66: 1559, Nov. 30, 1951. 
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1947, and 100 of these had been dis- 
continued by 1950. About one-third 
of the reporting clinies served children 
only, and these varied considerably as 
to the age limitations of the patients 
treated. There is a decided geo- 
graphie unevenness in the distribution 
of the clinies. Fifty-three per cent are 
in the Northeast section of the country 
with 1.67 elinies per 100,000 of popu- 
lation, contrasted with 15 per cent in 
the South with 0.39 elinie per 100,000 
of population, or roughly a 4:1 ratio. 

The 902 clinies which reported as 
serving children treated 149,002 child 
patients during a twelve-month period 
1949-1950, or 3.3 patients per 1,000 of 
child population. There are decided 
variations in the operation of the 
clinies. Only 41 per cent of 762 clinics 
serving children could be considered 
as operating on a full-time basis. 
About two-thirds had what is con- 
sidered a basic staff of psychiatrist, 
psychologist, and social worker. Some 
87 per cent of the full-time clinies are 
basically staffed. Very few clinies re- 
ported a pediatrician or a nurse on the 
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staff. About 90 per cent of the clinic: 
offer diagnostic and treatment services 
and in the remainder the service is 
limited to diagnosis. 

It is apparent that after twenty-five 
years of experience and trial no clear- 
cut pattern has evolved of the organi- 
zation and operation of mental health 
services for children. The report does 
not go into such important factors as 
the quality of service rendered, or the 
results of clinie service. Another un- 
answered question is the extent of the 
need for mental health services for 
children and how they are being met 
by existing agencies. That approxi- 
mately 10 patients per 1,000 children 
under 18 years of age attended the 
clinies in some states like New York 
and Montana, and less than 1 per 1,000 
children in states like Indiana and 
Texas, can hardly be attributed to geo- 
graphie differences in the frequency of 
mental health problems of children. 
It is rather that there is a marked dif- 
ference in how the needs are being met 
in various parts of the country. 


» 


